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Section “Economics”

AHoTauifa. Y CTaTTi pPO3KPUTO MWUTaHHS, WO CTOCYOTbCA OCOGIMBOCTEI
perynoBaHHA B YMNpaBfiHHI  NiANPUEMHULBKUMU pU3MKaMU Ha 3acajax
NONOXEHb KOHLeNUil cTanoro posBuUTKy Ans OyAiBenbHOro nignpuemcrea. 3a
pesynbtaTamu  MpPOBEAEHOr0  JOCAIIKEHHS  3anponoHOBAHO  MPUHLUMK
niaBuLieHHs edeKTUBHOCTI peanisauii iHBECTULAHOrO NpoeKTy 6yAiBenbHOro
NigNpMEMCTBA 3 ypaxyBaHHSAM pU3KKIB B yMOBaX CTasoro possuTky. Mpu Lbomy
0C06MMBO aKTyaNbHUM [N1si OyAiBENbHUX NiLNPUEMCTB € aHani3 NOKa3HMKIB, AKi
XapaKTepusylTb OUiHIOBaHHA e(eKTUBHOCTI Ta AKOCTI iHBECTULiii B CUCTEMI
iHBECTULAHMX ~ NPOEKTIB 3  ypaxyBaHHAM  pu3ukiB.  ChopMynboBaHO
ONTUMi3aLiiiHy 3afayy WOoA0 3ab6e3neyeHHs CTINKOCTI nopTdens nNpoexTiB Ans
OyAiBeNbHOrO MigNpPMEMCTBA 3 YypaxyBaHHAM 4-X CUCTEM MpOEKTiB, fAKi €
CKnafoBuMu noptdens i OpieHTOBaHI Ha: afanTalilo TEXHOMOMYHOro NpoLecy;
iHTerpaLito Mepex 3B'A3KiB K 06'¢KTiB NPOEKTYBaHHS; yHidikawilo JoKyMeHTaLil
HOPMAaTMBHO-TEXHIYHOTO ~ 3abe3neyeHHs  (pernameHTiB Ta  CTaH[apTiB);
MOJEpHi3aLito CUCTEMMU LiIHHOCTEi CTanoro po3BuTKYy.

KnioyoBi cnoBa: OyaiBenbHe  NIANPUEMCTBO;  iHBECTULINAHI  MPOEKTH;
perynioBaHHs; onTuMisauis; AKiCTb; eheKTUBHICTb; IHBECTULT; MigNPUEMHULbKI
PU3UKK; CTaHAAPTK; CTanuii PO3BUTOK.

Abstract. The article deals with the issues related to the peculiarities of regulation
in business risk management, based on the concept of sustainable development
for the building enterprise. According to the research results, the principles of
increasing the efficiency of implementation of the investment project of the
building enterprise, taking into account the risks in the conditions of sustainable
development, are proposed. At the same time, the analysis of indicators that
characterize the evaluation of the efficiency and the quality of investments in the
system of investment projects, taking into account risks, is especially relevant for
building enterprises. An optimization task was formulated to ensure the
sustainability of the project portfolio for the building enterprise, taking into
account the four project systems, which are components of the portfolio and are
focused on: adaptation of technological process; integration of communication
networks as design objects; unification of regulatory and technical support
documentation (regulations and standards); modernization of the system of
sustainable development values.

Keywords: building enterprise; investment projects; regulation; optimisation;
quality; efficiency; investments; business risks; standards; steel development.
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BCTYN

[IporHo3yBaHHs i peasizalisi 6y/b-IKUX iHBec-
TUL[IMHUX MpPOEKTIiB B yMOBaX HeCTabiJibHOTrO
PO3BUTKY Oy/liBeJIbHUX MiJIPUEMCTB € OJHI€I0
i3 BaX/JIMBUX MpobJieM Ta MpIOPUTETHUX 3a-
BJIaHb Cy4acHOI eKOHOMIKHM Ykpainu. [Ipy nbomy
BK/IMBOTO 3HA4YeHHA HAOyBalOTb aKTyaJlbHI
IpPaKTU4YHI NUTaHHA, $AKi  6e3nocepeHbO
NOB’si3aHi 3 PO3BUTKOM NPOEKTIB B yMOBax CTa-
JIOTO PO3BHUTKY, [JI1 BpaxyBaHHS 0e3MeKOBUX
NUTaHb | pU3UKIB y MailbyTHbOMY [1, 2]. TyT Ta-
KO HeOOXiZJHO 3a3HA4YMTH, 1110 KepyBaHHA Ipo-
eKTaMH B OyJliBesibHIN cdepi nepesbayae onpa-
I[IOBAaHHSI BEJIMKOTO OOCATY eJIeMEHTIB i JlaHUX,
Ma€ [IOCUTH CKJIQZIHY CTPYKTYpY IX B3aeMoil, a
TaKOX BKJIIOYA€E CUCTEMY BiANOBIJHUX BHYTpI-
IIHiX Ta 30BHIlLIIHIX B3a€EMO3B’sI3KiB, 3 YpaXyBaH-
HSIM NiIPUEMHUIIBKUX PU3HUKIB [3, 4, 5, 6, 7, 8].

BozaHouyac BifjoMoO, 1110 B TaKUMX YMOBAxX [JJid 3a-
6e3nedyeHHs epeKTUBHOIO COLlia/IbHO-
€KOHOMIYHOTO YU CyTO TE€XHIYHOI'0 MPOEKTY I10-
TPiIGHO YOCKOHA/IIOBAaTH CIIOYATKY IPOLIeCH Ke-
PYBaHHS KOr0 OKPEMHUMHU eJIeMeHTaMU 3 ypaxy-
BaHHAM Cy4aCHUX MiAXOAiB, a Ha APyroMy eTari
- YAOCKOHAJIIOBATH IPOEKT y LIJIOMY 3 Yypaxy-
BaHHSIM pPU3HUKIB TOLO. B TOM e yac, npoueaypy
KepyBaHHA [OLIJIbHO PO3IJAJaTH AK BAXKJIUBY
bYHKILiI0 BUPOOHUYOI CHUCTEMHU, OPIEHTOBAHY Ha
JOCATHEHHA NeBHOI MeTH 3 BIiJINOBIJHUMU 3a-
B/IQaHHSIMMY, sIKi MOBUHHI Y CYKyNHOCTi 3abe3mne-
YUTHU CTIUKICTb (QYHKIIOHYBaHHS TNPOEKTY B
yMOBaxX HeBEJIMKUX BiAXWJIeHb BiJJHOCHO YMOB
CTaJIOr0 PO3BUTKY, BPAaxOBYIOYHU IPU LbOMY
6e3MeKoBi MUTAHHSA | PpU3UKU y MalOYTHHOMY.
TyT Takox He06Xi/JHO BpaxyBaTH TOW $aKT, 110 3
pisHUMU yMOBaMM (QYHKIIIOHyBaHHSI NPOEKTY
NIOB’AA3aHI NMpPO6JIeMH JOMYCTUMHUX MeX PU3UKY
iHBeCTHUI1Ii}.

BpaxoByro4u HaBeJijeHe BUlle, 04E€BU/IHO, 1110 J0-
CJIi/[PKEHHA OCOOJIMBOCTEH peryJiloBaHHA B
yIpaBJIiHHI NiJNPUEMHULILKUMU PU3UKAMHU [JId
OyZiBeJIbHOrO MiJMPHUEMCTBA Ha 3acajax MoJIo-
»KeHb KOHLeMNLlii CTajoro po3BUTKY € JOCUTH aK-
TyaJIbHOO MPO6JIEMOIO.

AHani3 octaHHIX JocaimkeHb i ny6stikaiiil cBij-
YUTH INIPO Te, 110 3aCaJHUYl OCHOBH BiJNIOBIJHUX
KpHUTepIiiB i napameTpiB CTOCOBHO epeKTHUBHOCTI
IPOEKTY MOXKYTb YaCTKOBO 3a06e3MeunTH MiJxo-
au dpiHaHcoBoi (akTyapHoi) MaTemaTuku [9, 10,
11, 12, 13, 14]. lIpoekTy, mwo GopMyOTbCA Ha
OCHOBIi Po3p06OK ONTHMi3aLiiHoI Teopii i aKTy-
apHoi ($piHaHCOBOI) MaTeEMAaTUKH, MOXKYTb OYTH
HAayKOBO OOIPYHTOBAaHUMH i edpeKTUBHUMHU. Ba-
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MIMBE 3HAYEHHS B [[bOMY HANPSMKY HAJIEXKUTh
3aX0/]aM peryJIl0BaHHS TEXHOJIOTIYHOTO PU3UKY
[15,16,17,18, 19, 20].

3 HaBeJleHOTO EKOHOMIYHOTO aHasli3y 3axXojiB
0e3neKky B yMOBax PU3MKY BUILJIMBAE, 110 3aX04U
i HanpsAMU 6e3neKu Oy/1iBeJIbHOTO MiJANPHUEMCT-
Ba (mauni - BII) peryioroTbcs pU3MKaMy, a y BU-
NaAKy iHUMJEHTIB JOLiJbHO 3abe3leYyruTH OIl-
TUMaJIbHUM MOHITOPUHI TEXHIYHOTO peryJito-
BaHHS fIK MeXaHi3My yIpaBJ/iHHA y OYAiBHULTBI
JIJIsl SHIPKEHHSI 3araJIbHUX PU3UKIB Mij yac 0yai-
BHUIITBA Ta MOAAJbIIOI eKcIlyaTallii 0y/1iBesib i
CHOpyA AJis peasizalii npaBa rpoMajisiH Ha 6e3-
IeyHe JJid KUTTA 1 30poBe [OBKULIA Ta 3a
YMOB OZJHOYACHOTO 3abe3MeyeHHs1 CIPUSITIMBO-
ro NpaBOBOTO M0JiF [IJIsl PO3BUTKY Oi3Hecy, 3Me-
HIeHHs1 GiHAHCOBHUX BTPAT, A TAKOXK 3a/Ty4EHHS
Ta 3aXMCTy iIHBECTHIIiH i 3a6e3Mne4eHHsI CTIMKOro
pO3BUTKY TepuTopii [15, 17,18, 19, 21, 22, 23].

OTxe, 3 oIy Ha BUKJAJEHe BUILE, Memor
cmammi € AOCAIAUTH I PO3KPUTH O0COBJMBOCTI
peryJiloBaHHA B YNpaBJIiHHI NiAIPUEMHULIBKHU-
MU pU3MKaMM Ha 3acajiaX MOJIOKEeHb KOHLIETLil
CTaJIOTO PO3BUTKY /J14 OyAiBeJIbHOrO MiJIPUEM-
CTBa.

PE3YJIbTATU AOCTIDKEHHSA

3arajibHa TeHJEeHIlisT iHBEeCTHI[iHHOI NOJIITHKHU
6i3HeC-CTPYKTYp CBiIYUTD NPO Te, 1110 IPOEKTH Y
KiHI[eBOMY pe3y/IbTaTi IOBUHHI AaBaTH abo 3a-
Oe3neyyBaTH NPUOYTOK, a TAKOXK HOT0 MaKCUMi-
3aniro. Ha mnoyaTkoBuX eTamax, fK CBIiJYUTb
MPAKTHKA, JesKi MPOEKTH iHBECTHUI[IMHOI0 Xa-
paKTepy € 3aTPaTHUMH, | TUIBKHU Ii3Hille Jal0Th
npubyTok. TyT BaKJIMBUM € BpaXyBaHHSI TaKHUX
YMHHUKIB: 3aTPUMKa B peaJisalii npoekry, 36i-
JIbIIIEHHs] KamliTaJbHUX BUTpaAT (iHBeCTHIii),
iepiuT 0CHOBHMX BUPOOHMYMX GOH/IiB, HU3bKa
SIKICTb CUPOBUHH, HEJOCTATHIA PUHOK 30yTYy
TolO [24]. 3 YacoM, BpaxoByO4YH AyMKYy (daxiB-
LiB 1 cneyjasicTiB y 1boOMy HalpsaMi, BiANOBIJHI
HeJI0JIIKW MOXXHa YCyHYTH 3aco0aMH peryJio-
BaHHA 1 JOCATHYTH TAaKOl CUTYalli], 3a AKOi 3ara-
JIbHUM 0XiJl Oy/1iBeJIbHOTO MiZmpHeMCTBa Oyze
JIOPIBHIOBATH 3aTparaM, a IMOTIiM i epeBUIUTh
IX.

Jl1s miipaxyHKiB NpHOYyTKOBOCTI iHBECTHULIIMTHUX
IIPOEKTIB JOLIJIbHO BUKOPHUCTOBYBAaTU Pa3oM 3
MeToJaMHU aKkTyapHoi (piHaHCOBOI) MaTeMaTUKU
HAyKOBO OOI'PYHTOBAHi oNTUMIi3aliiHi miaxoau i
BiAnoBiAHI ouiHkW. Halbisbil momupeHUMU y
TAaKOMY KOHTEKCTi € OLIiHIOBaHHSl IPUOYTKY 3a:
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YUCTUM JUCKOHTHUM J0XoAoM D; iHAeKcoM
npu6yTKOBOCTI [ (peHTabesbHICTIO); BHYTpiLl-
HbOI0O HOPMOIO NPHUOYTKOBOCTI - H; TepMiHOM
OKYIHOCTI poeKTy — T; 3BeJleHUMH BUTPATaAMU
- B; nuckoHTHUM npubyTKOM — P [24, 25].

Tak, yucTHIl JUCKOHTHHUH J0xiJ D po3paxoBy-
€TbCs 3a popmyuioro (1):

T U T
D= (1)
;} 1+ E .21: 1+ E
Jie | - KpOK po3paxyHKy, L0 eKBiBaJIEHTHHH

oAuHUL] Yacy; T - BeJIMUMHA PO3PaxyHKOBOIO
nepiony; N - HOMep KpOKY, 3 AKOro NOYHHAIOTh
HaJXOJUTHU NpuoOyTKH; U, — NpuOYyTKH 3a Ail
MPOEKTY Ha |-My Kpoui; V, - BUTpaTH Ha 3AiHc-
HEHHsI POEKTY Ha | -My Kpoli; E - Hopma auc-
koHTYy [9, 10, 11, 12].

Po3spaxoBytouu 3a popmyJioro (1) npubyTok, Ba-
PTO 3ayBaXKUTH, L0 NOBUHHA OYTU HAsIBHOIO Bi-
ANOBIJHICTb KPOKY pO3paxyHKOBOIO Iiepioay [0
YMOB iHBECTYBaHHS, TOOTO — 11106 1]eil KpOK OyB
piBHKMM ab0 KpaTHHMM HapaXyBaHHIO BiJ[COTKIB 3a
kpeaurt [9, 10, 11, 12, 13, 14]. k1o AUCKOHTHUN
npubyTok D npupiBHIOETBHCA CyMi MOTOKIB mJia-
TEXIB, TO iIHBECTULIMHI BUTPATU BKJIOYAOTbHCSA
B MIOTIiK IJIaTeXiB 3i 3HakoM MiHyc [9, 10, 11, 12].

06J1iK iHBECTUI[IMHUX BUTPAT MOB’I3aHUH 3 OIli-
HIOBAaHHSIM BCiX BUTPAT, @ TAK0K BPAaXOBYE 0CO-
6JIMBOCTI MO3UMKOBOr0 KamiTasny. /lji1 BU3HaueH-
HSl BiZIMOBiJHUX NPUOYTKIB Ta IX CK/IaJ0BUX [J10-
I[IJIbHO BpaxyBaTH PO301>KHOCTI y 3BITHUX JOKY-
MeHTax niAnpueMcTB. KoMmnaHii y npoueci 3BiTy-
BaHHS MPeJCTaBJISATb iHGOpMaIlil0 MPo BeJU-
YUHU NPUOYTKIB i 30UTKIB, a TaKOX [pKepesa
OTPUMaHHS ¥ BUKOPUCTaHHA QOHJAIB. Y 3BiTax
mozo PoHAIB Ta /pKepes IX BUKOPUCTAHHS, B
AKUX GOH/IM TPOLIOBUX KOWITIB GOPMYIOThCS 32
PaxyHOK YHCTOr0 MPUOYTKY, aMOPTH3ALiMHUX
BiZlpaxyBaHb, HOBOTO aKI[iOHEPHOTO KariTaJay,
KpeJUWTIB Ta iHIIUX A0X0/1iB, POHAU BUKOPUCTO-
BYIOTbCH /Il BUILUIATH JUBiJEH/IB aKlioHEpaM,
npy/i0aHHS HEPYXOMOCTi, yCTaTKyBaHHS, 06J1a-
JIHaHHS, 36i/IbIIIEHHSI 06irOBOT0 KamiTasly TOIL0
[9, 10, 11, 14]. Lle o3Hauag€, U0 BiIbHI rPoOIIOBI
KOIUTH MiANPUEMCTBA IOBHUHHI palioHaJIBLHO
BUKOPHCTOBYBATUCA [JI1 PO3LIMPEHHA Ta MoJe-
pHi3anii BUpoO6HULTBA. OCKIJIBKM [Jis1 TaKOro
TUILY MiAINPUEMCTB 3BITHICTb BiZICYTHA, TO B HUX
aMOpPTH3alliiHI BiApaxyBaHHs 4YacTO 3aJiulla-
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I0TbCS B aMopTU3aliiiHoMy ¢oHAi. HeobxiaHicTh
BpaxyBaHHA JIIKBiZJHOI BapTOCTI OCHOBHUX BU-
POOHUYUX POH/IB PETYJIIOETHCS IHBECTHILIISIMHU.
OCKiJIbKM 06JIaflHAHHA 3 YacoM 3aMiHIOETLCA
BHACJIIIOK BUKOPUCTAHHA, TO BpaXyBaHHA acre-
KTiB peryJitoBaHHs HOro JIiKBiJHOI BapTOCTi €
HeoOXigHUM. KoJsiu 2k MeToro iHBeCTHLiN € 3aMi-
Ha o0JiafiHaHHSA, TO MiJi Yac OLiHIOBaHHA edek-
TUBHOCTI IHBECTULIM BApTO BPaXxOBYyBaTH 3MiHU
BUTPAYEHOTO KalliTaly 3 ypaxyBaHHAM PU3UKIB.
OfHUM 3 pe3yJIbTaTiB IHBeCTULIIMHOI JiJIbHOCTI
€ JIIKBia1isi KpeUTHOI 3a60ProBaHOCTI Ta pea-
Jli3allig BUIUIAT AUBIJeHAiB akioHepaM. [1ig yac
YKJQZJaHHA IPOEKTIB BapTO BpPaxXOBYBAaTH, 110
iHoAi TepMiH IX BUKOHAHHS MOXe 6yTH CYyTTEBO
3aBULIeHUM. TOMy NOTPiOHO peryJyiroBaTU Besu-
YWHY BKJIAZIB [JI1 NO3UK OKpPeMO, a B JeAKUX
BUIIaIKax — NPOBOAMUTH BiJANOBIHY AUdepeHLi-
alilo CyMM NO3MK Ta BJACHUX KOWITIB (3a 6a-
>KaHHSM TNapTHepiB) AJI1 OKPEMHUX €TaliB Po3-
paxyHKOBOro mnepiofy. BapTo 3ayBaxuTH, LIO
OL[IHIOBAaHHA 33 YUCTUM JUCKOHTHHUM J0XOJ0M
MOXKe MaTH HacCTyIHiI OCOOJIMBOCTI: J0XxiJa 6e3
ypaxyBaHHs aMOpPTH3aLliIMHUX BifpaxyBaHb, J0-
XiI 3 ypaxyBaHHfIM aMOpPTU3aLiMHUX BiApaxy-
BaHb, /JI0XiJl 3 ypaxXyBaHHfIM aMOpPTHU3aLiMHUX
BiZipaxyBaHb Ta JIIKBIZIHOI BapTOCTi OCHOBHHUX
BUpo6HUYKX ¢oHaiB [9, 10, 11, 12, 13, 14]. ¥
npoiieci orniHoBaHHsA Aoxoay D (1) motpibHO
BpPaxOBYBaTU MeTy iHBeCTyBaHHA Ta TEXHIYHY
MOJIITUKY NiANPUEMCTBA B NepioJ eKcIryaTalii
roToBOro 06'eKTa 3 ypaxyBaHHSIM PU3HUKIB B CH-
CTeMi LJIHHOCTeH CTaJIor0 pO3BUTKY.

Ak Bigomo, sikuo D > 0 (1), To Takui NPOEKT 3
N03uLil IHBECTYBaHHA MOXXHa BBa)KaTH BapTHUM
yBaru. Yum 6Gisibliie 3Ha4eHHs D, TUM BULIUU pU-
3MK BKJIQJIEHHS KalliTa/y | TUM BHLi MOT0 nepc-
IIeKTUBMU.

Bak/1MBOI0O OLiHKOIO € iH/EKC NPUOYTKOBOCTI I,
SIKUMW BU3HAa4YaeMo 3a popmyiioro (2):

U

“Vraa) )

i:N(1+E)" = (1+ E)

X~
¢”]
-
I
M—|
<
<
I
M_'
<

a - TOCTIMHUM NapaMeTp, AKUKA BHU3HAYAEMO 3
pPO3B’AI3Ky ONTHMMi3alidHOl 3ajaui; X)) -
cTabinizaniHa ¢QyHKIs, sika 3abe3nedye CTik-
KicTb i cTabi/bHiCTH iHBECTHLIIHHOI AiSJIbHOCTI
[28]; Xi - mapameTpu JioricTUYHOI cUCTeMHU (J10-
rictThuHa cucreMa mignpueMcrBa (6i3Hec-
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CTPYKTYpPHU) CKIAJAETHCA 3 3-X OCHOBHUX (yHK-
I[iOHa/ZIbHUX TiJicucTeM, a caMe [29]: 3akymiBe-
JIbHOI (3aroTiBeJibHOI, MOCTa4a/IbHULIBKOI), BHY-
TPILLIHLOBUPOOHUYOI Ta 30yTOBOI (pO3MOAiib-
yoi) (i=1, 2,3, ...iz).

Y popmysi (2) BUKOpHUCTAaHO YaCTUHY aHaJIOTiy-
HUX MO03HAYeHb, 110 ¥ y chiBBigHOWeHHi (1). I3
dbopmysu (2) 6auumo, o Ko [ > 1, To NpoeKT
MOXKHa peasizyBaTu. YuM Gisblie I, TUM Gisblla
NpPUBaOJMBICTh IHBECTHULIMHOrO MNpOeKTy. IH-
JleKC MpUOYTKOBOCTI | MOKa3y€e y CKiIbKK pasiB
JUCKOHTOBAHI J0XOAHW NEePeBULIYIOTb JUCKOH-
TOBaHi BUTPATHU I BPaxOBYE aCMEKTU peTyJIto-
BaHHSA 3a JO0NOMOrow cTrabinizaniiiHoi QyHKl.
[Ipy bOMy peHTabesbHICTh R BU3HAYA€EMO Y Bi-
JlcoTKOBOMY BUMipi - ¢opmyaa (3) [9, 10, 11, 12,
14]:

R=(BP/C)x100. 3)

TyT ynctuil npubyTtok BP po3jijieHO Ha BeJu-
YUHY BCiX BUTpaT C.

He MeHII BaXXKJIMBOKO € BHYTPIILIHA HOpMa INpH-
6yTkoBOCTi H. BoHa BU3HAYa€ThCS IK PO3paxyH-
KOBa CTaBKa BiJICOTKIB, 3a SKOK KaIiTaJi3aniq
peryJiipHO OTPUMYBAaHUX JOXOIB JOPIBHIOE iH-
BecTulifsM. To6To BesMynHa H BU3HAYaeThCs 3
JIOIIOMOT010 YMOBH (4):

u=v, (4)
3Biaku - popmyia (5):

T _ T \/ e

Z U, _:Z,+a (iz,. 5)

Y ¢opmynax (4), (5) BUKOpHCTaHi aHasOTi4Hi
NO3HAYeHHs, 1o i y cniBBigHOmEeHHAX (1)-(2). Y
(5) BpaxoBaHO KOMMNOHEHTH {2 cTabisizaliiHoi
byHKLii 2

[lix 4ac ouiHIOBaHHSI IHBECTULIIMHOIO MPOEKTY
Ha NOYaTKy PO3paxyHKiB 6y/id BiloMi yMOBH iH-
BECTYBAaHHSA Ta KpeJUTyBaHHS, B T. Y. BI/[COTKU
3a KpeauT. fK110 KpeJuT HaZaeTbCA YaCTUHAMU
B pi3Hi Iepiogu 4acy BiJ, MOMEHTY peaJsizanii
IIPOEKTY, TO MiJABUILEHHA CTAaBKU NPOLEHTIB 3a
KpeJuT NpUBeJe /10 3HKEeHHS BapTOCTi Maioy-
THIX HaZXO/PKEHb KPeJUTY, JUCKOHTHUX [0 MO-
MEHTY [I0YaTKy peaJii3alil IpoeKTy. A 1ie, B CBOIO
yepry, npusBefile [0 MNiJBULIEHHA BeJUYHMHU

Section “Economics”

BHYTPILIHbOI HOpMHU NpUGYyTKOBOCTI H. BigcoTok
3a KpeuT MoXke OyTH MiJIbrOBUM, a HOpMa JIUC-
KOHTY, IKa BUKOPUCTOBYETLCA /11 PO3PaXyHKIB,
MIOBMHHA BIiJIIOBIZJaTH Cepe/iHi CTaBlLi BiICOTKa
3a KpeJUT. 3a BJIaCHI KOLITH B pe3y/IbTaTi peaJli-
3allii NpoeKTy MOBUHHI OYTH BUILJIAueHi AUBije-
H/Y, B T. 4. i 32 4ac peasizariii npoexTy (3 ypaxy-
BaHHSM HaJAXo/xeHb). ToMy, mif yac po3paxyH-
Ky BeJIMYMHU H BapTO BpaXxOBYBaTH 3arajbHUU
6aslaHC BJIACHUX KOILTIB, AOXOJIB i BUTpaT 3
ypaxyBaHHAM YHCTOr0 NPUOYTKYy i amMopTH3a-
LiMHUX BifjpaxyBaHb. /lyI1 3HaXOJKeHHS BHYT-
pillIHbOI HOPMHU NPUOYTKOBOCTI H poO3B’si3yeEMO
piBHAHHA (5), 3aCTOCOBYIOUH Cllellia/IbHi METOAU
akTyapHoi (piHaHcoBoi) MmaTemaTuku [9, 10, 11,
12,13].

CyTTEBUM TaKOX € TaKUM NapaMeTp K TepMiH
OKYINHOCTI npoeKTy T. BiH BU3HAYa€TbHCA 4K Ile-
pioZ 4acy Bij IOYaTKy peasisalii NPoeKTy [0
MOMEHTY eKCIIyaTalii 00’€KTa, KOJIU JO0XOJAU
BiJ, eKcIulyaTalil cTaloThb piBHUMHU 3aTpaTaMm. B
pO3paxyHKax TepMiHy OKYIHOCTI KamliTaJbHi
BUTPATU BPaxOBYIOTbCA B JUCKOHTHIN CyMi BU-
TpaT Ha peasii3alilo MPOEKTY, a eKCIJIyaTaliiHi
BUTPATU BXOJAATb B COBGIBapTICTh TOTOBOI MpO-
AyKUil i BiANOBIJHO 3MEHUIYIOTb CyMy YUCTOTO
npyubyTKy B mepiof ekcruyaTtanii o6’ekta. Tep-
MiH OKYIHOCTi JOCATA€ETbCA HA TOMY KpOIi po3-
PaxyHKOBOI'O Iepiofly, KOJIM BeJWYUHA IHAEKCY
JIOXiTHOCTI Breplile MepeBUIIyE OAUHMUIIO, TOO-
TO KOJIU JOXOJW Bij peasisalii nepeBUIYIOThb
inBectuninHi BUuTpatu [9, 10, 11, 12]. BpaxoBy-
104U iHpopmalito y npangx [9, 14, 30], BapTo 3a-
3HQUUTH, 110 3MEHIUEHHA TEePMiHYy OKYIHOCTI
niZiBULILY€E iHBECTULIHHY NPUBA6JIMBICTb NPOEK-
Ty.

3a co6iBapTicTi0 BUpoOGJsieHOI mpoaykuii C 3a
OJVHUIIO Yacy (o4WHULA 4Yacy, sKa BUKOPHUCTO-
ByBaJIaCb [iJI1 BU3HAYE€HHA TepMiHy OKYITHOCTI
T), TepmiHoM okynHocTi T (KiJIbKiCTIO OZJMHULb
yacy), KaliTaJbHUMU BKJIaJleHHSIMU K B 00’€KT,
HOpMOI0 epEeKTHUBHOCTI KaMiTaJbHUX BKJIAJIEHb
E o6uuciaoeMo 3BefieHi BUTpaTU NpoekTy B 3a
dopmyJioro (6) [9, 10,11, 12]:

B:C+KE=C+$. (6)

MoxKHa BBaXXaTH, NiATPUMYIOUYU TOUKY 30py pi3-
HUX ¢axiBIiB, 1110 3Be/ieHi BUTPATH BUPAXKAIOTh
rajyseBy I[iHy BUPOOHHULTBA MpoAykuii. Ao
BpaxyBaTH, 1110 CO6IBApPTICTh 3a/IEKUTH BiJ| Kalli-
TaJIbHUX BKJIaZIeHb i 00CATy BUPOOHHUIITBA MPO-
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JAYKIii 3 pi3HUM aCOPTUMEHTOM 3a [IEBHUX YMOB,
TO 3BeJIeHi BUTPATH - 1ie AudepeHiiiasbHi noka-
3HUKHW BEJIMYMHU [IEBHOI'O NMPUPOCTY LOPIYHUX
BUTpPAT MiANPUEMCTBA HAa OJUHUILIO MPUPOCTY
BUIYCKY NPOAYKLUIl BiAMOBIZHOTO THUIIY, KOJHU
06CAT BUIYCKY BCiX iHIIMX THIIIB Ta 3araJibHUU
po3Mip MomnepeHiX KalliTaJbHUX BKJIaJEHb Yy
BCbOMY HapOJHOMY TOCIOJApCTBi OyAyTb He-
3MiHHUMU.

Jna NMopiBHAHHA BapiaHTIB 3 pi3HOYACOBUMU
BUTPAaTaMU BUKOPUCTOBYEMO MeTOJ 3Be/eHHHA
iX /10 OIHOrO POKYy 3a J0noMorow kKoedilieHTa
JuckoHTyBaHHs 1/(1+E)i, TOOTO:

B= S 7
§1+E (7)

Ae B, - 3Be/ieHi BUTpaTH, 1110 BiANOBIiJAIOTH | -My

MOMEHTY 4acy;
T K.
K=) —F—, (8)
§(1+ E)
fe K. - kamiTasbHi BKJIaZileHHs B |-My eTamni

(MomeHTi Yacy ); E - HopMa epeKTUBHOCTI iHBe-
CTHULi} (CTaBKa JUCKOHTYBaHHS ).

Bpaxyemo, o napametp E (dopmyna (9)) 3ane-
KUTb Bij piBHA iHbALil Inf (y nepcrnekTHUBi) Ta
pusuky Z [15]:

E=RF+Z,RF=(RCB-Inf)/(100-Inf),  (9)

Jie RCB - cTtaBka pediHaHCyBaHHS LIEHTPAJIbHO-
ro 6aHKy.

JIMCKOHTHUM NPUOYTOK BUZHAYAEMO 3a JJOIIOMO-
roto cniBBigHoeHHs (10):

= Z\:‘ 1+ E) (10)

ne 11 - npubyTok, Akuii BifnOBiAaE i -My eTa-
ny (MomeHTYy 4acy) [9, 10, 11, 12].

JIUCKOHTHUM NPUOYTOK perjiaMeHTYeE CyMapHY
BapTIiCTh NPUOYTKY 3a NEBHUM Yac 3 ypaxyBaHHS
BapTOCTi NpUOYTKY B yaci. YuM paHilue oTpruma-

Section “Economics”

HUHA MNpPUOYTOK, THUM O6ijiblla WOr0 BapTiCTh,
OCKIJIbKY KOT'0 MOKHA paHillle BUKOPUCTATH J1
OTpPHUMaHHA 4,0aTKOBOr'0 NPUOYTKY.

Jlis  obuuciieHHs NOpPUOYTKY BiJ [A€eKUIbKOX
00’€KTIB, A/ IKUX 3/1iIMCHIOIOTHCS MPOEKTH, He-
OOXiJHMM CTa€ OLIHIOBAaHHS, L0 BPAaxOBYE He
TIIbKK OpUOYTKHU II; BiJi KOXKHOTO NPOEKTY, a i
JI0JJaTKOBUMA NPUOYTOK, OTPUMAHUM Bif, CHijib-
HOro 3/iiCHEHHS LUX MPOEKTIB (Y 1bOMy Mpo-
ABJIIETbCA CYTh 1 3MICT cCUHEpPreTU4YHOro edek-

Ty):

1(D,1,R,B,K)=
\ , (11)
=1L+, +..+11,+D,= Y I, + D,

i=1
ae H(D,I,R,B,K) - 3araJlbHUM NpuoyTOK; 1,

I1,,.,1I, - NpUOGYTKHU BiJj OKPEMHX CKJIaJIOBUX

00’ekTiB; Ds — NpUOYTOK BiA, 0JHOYACHOTO BUKO-
HaHHS [IUX IPOEKTIB.

3acToCyeEMO CUCTeMY CIIiBBiHOLIEHb JJI MO/Je-
JitoBaHHA nponeciB Tuny (1)-(11) go noptdens
MPOEKTIB, fKi CTOCYHOTbCA OyAiBeJbHOIrO Mij-
puemctBa (gani -bIl). B gaHuil yac 0CHOBHUMH
HamnpsiMaMU €Bponencbkoi iHTerpauili y cdepi
OyAiBHULITBA BU3HaHI Taki [24]: 1) aganTanis
3aKOHO/IaBCTBAa YKpaiHU [0 3aKOHOJAABCTBa €B-
poneiicbkoro Corwsy (gasni - €C) Ta BianoBiaHI
iHCTUTYILiiHI TlepeTBOpPeHHs (afanTaljilo TexX-
HOJIOTiYHOrO mpotiecy); 2) iHTerpariisi Mmepex; 3)
yHidikalis persiameHTiB Ta craHjapTiB. [locTa-
BUMO VY BIAINOBIAHICTE LIMM TPbOM HanpsAMaM
NPOEKTH, fAKI BXOJATb y NOPTdesb NPOEKTIB.
JlonoBHUMO BHUIIIE NOJAHUU TIepesIiK YETBEPTOIO
CKJIQZIOBOIO MoOpTdesisi MpoeKTiB: 4) yAoCKoHa-
JIEHHSI CUCTEMM KepyBaHHSI POeKTaMU 3acoba-
MU peryJloBaHHA Ta MOJepHi3alil TexHIYHUX
06’exTiB BIl 3a fonomoroto crabinizaiiiHoi py-
HKIiIl (2 Ta ii KOMIIOHEHT (2. YeTBepTa CKJaZ0Ba
nepesabayae:

a) miaxiz [mo mpoueAypyu Mo/ieJIl0BaHHS MiAnpu-
EMHUIBKUMU PU3MKAMHM B CHUCTEMIi LIIHHOCTeH
CTaJIOTO PO3BUTKY [3, 4, 31];

©) MOHITOPHUHI Npolecy KepyBaHHA HiANPUEM-
HUIbKMMHU PU3MKaMU B CUCTeMI L[IHHOCTeH CTa-
JIOTO PO3BUTKY Ha OCHOBI Cy4acHHUX iHpopMa-
LiMHUX TexHoJIoriH [5, 6, 7, 20, 32].
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BcTaHOBJIEHO, 1110 OCHOBHUMU 3aBJAHHAMU BiJ-
MOBI/IHOI CHCTEMU MOHITOPUHTY NMOPTQeJsis mpo-
ekTiB BIl 6yayTh:

- oOpradizanig crnocrepexxeHb i Ha IX OCHOBI
OTpPHUMaHHS AOCTOBipHOI i 06’€KTHBHOI iHOP-
Maliil po Xif, colia/IbHO-eKOHOMIYHUX TPOLeCiB
y cdepi npoekTiB BII Ykpainuy;

- OILIIHIOBAHHS i CUCTEMHHUM aHaJjli3 oJepKaHol
iHdopMallii, BUSBJIIEHHS IPUYUH, SIKi HETaTUBHO
BIUIMBAIOTh Ha (QYHKIIIOHYBaHHS MPOEKTHOIO
komiiekcy (BII);

- ¢diHaHCcOBe 3abe3neyeHHsI B YCTAaHOBJIEHOMY
NOPSAZIKY OpraHiB KepyBaHHS MiAIPUEMCTB,
YCTAaHOB |1 Ooprasisaliy, He3a/JeXHO0 BiJ IX miamno-
psAAKYBaHHS i popM BJIACHOCTI, a TpOMajsH -

iHpopMalii€to, IKy oZiepKaHo Mij| Yac MpoBe/ieH-
Hi rajiy3eBoro MoHiTopuHry blI;

- Ppo3po06JieHHSI COLia/IbHO-EKOHOMIYHUX MPO-
THO3iB 11100 KOHTpoJIt0 BIJ;

- MiAroTOBKa peKOMeHJallili, CpsIMOBaHUX Ha
[I0/J0JIaHHA HEraTUBHUX 1 MIATPUMKY MO3UTHUB-
HUX TeHJeHLil ¢yHkuioHyBaHHs BIl, noBesaeH-
HA iX 3 JIoNoOMOror crabijizaniiHol GyHKLii 10
BiZIOBiAHOIO piBHA.

s peasnizanii METOAMKU OL[IHIOBAHHA PU3UKY Z
npotueciB noptdens npoektiB BIl Ha ocHOBI cTa-
TUCTUYHOrO NiAXoAy BBOAMMO NapameTp ¥(Z)
Ta BIJNOBIJHUM IHTerpaJibHUK KpUTEPiH, aHa-
JIOTIYHO 6K y npaui [25]:

Y(Z)= \/(5D)2 +(S1)* +(SR)? +(6H)? + (6B)* + (6K)? + (6P)* = min . (12)

TyT BpaxoBaHO MHOXXHHY HeINeBHOCTeH (He-
03Ha4YeHOCTel) noka3HukiB: oD, Jl, R, oH, OB, OP,
AKI € CKJIaZJOBUMU IHTETrpa/IbHOTO PU3UKY Z [I/A
BUlLe IoJaHux napametpiB D, R, H, B, P 3rigHo
dopmyn (1), (2), (4)-(10). CumBon 6 B (12)
O3HAa4ya€ BiJJHOCHEe BIAXWJIEHHS BIiAIIOBIJHOIO
napaMeTpa BiJj 1Or0 HOPMAaTUBHOTO 3HA4Y€HHS,
Hanpukaag oD =(D-Dn)/D , ne D, - HOpMaTUBHe
3Ha4yeHHs MapameTpa.

s onTuMizauii iHpopManiiHuxX Ta GiHAaHCOBUX
NoTOKiB Pi(X;) i MOKpalleHHsI CUCTEeM 3aXUCTy
nignprvemctB (BIl) BUKOpHcTaEMO, aHaAJIOTriYHO
AK y npaygax [25, 31, 32], dyHkuioHan AKocTi 3
ypaxyBaHHSAM 00€pPHEHOT0 3B A3KY:

J (Pk(xi)' FB(Xi)vQ(Xi)) =

1y L
:I f (y,u,s)dt = opt : (13)
ty

ze 9 - BEKTOP 3aJlaHUX BIJIUBIB (yj(t) - koMIio-
HEHTHU BekTopy, j = 1,2,..,n); t - vyac; U - BekTOp

KepyBaHb; S — BEKTOP HeBH3HAYEHUX 30ypeHb;
[tO, tk] - iHTepBas yacy, B SKOMY pPO3TJisi/Ja€ThCS
nponec (bopMyBaHHSI ONTUMa/IbHUX 3HAYE€Hb
iHpopMaliiHUX Ta piHAHCOBUX MOTOKIB Pi(Xi),
k=1,2,..,m); m - 3arajibHe 4YKCJI0 iHpOpMaALIITHUX
Ta $GiHAHCOBUX MOTOKIB, IKi MalOTh BiJIHOLIIEHHS

no mignpuemcts (BIT); f(y,u,s) - byHKLig,

Section “Economics”

110 Bifjo6paxae nokasHUk skocti; FB(X;) - ¢yH-
KIlifl, sKa XapaKTepu3ye OOEepHEHUH 3B'SI30K
(Feed-back) mixx moTokamu P; i oTOYeHHAM Tif-
NPUEMCTB (KOHTpareHTaMM) 3 ypaxyBaHHSM
AYMOK creuiaiicTiB, ekcnepTiB. TyT cuMBoOJI opt
Bi/INOBiZla€ yMOBi ONTHMaIbHOCTI QYHKIiOHATY.

/i 3abe3neyeHHs] BUPOOHUYO-eKOHOMIYHOI
cTifikocTi nopTdesss npoekTiB i Horo 4-x ckia-
JIOBUX YAaCTHH YBOJAHWMO iHTerpajilbHUH IOKas3-
HUK CTIMKOCTI S y BUTIJIAJ], L]0 y3arajJbHIOE BiJl-
MOBI/ZIHI CIIBBIHOIIIEHHA | MapaMeTpH, fAKi 4acT-
KOBO noAaHi y npaugx [20, 26, 27]:

S =26:br5r = opt, ibr =1 (14)
r=1 r=1

TyT br - BaroBi koedillieHTH, IKi HOPMYEMO [0
OJIMHHUILLi; Sy — JIOKaJIbHI MapaMeTpu CTiKMKOCTI,
30KpeMa:

S, = AR—AR s, = C-C.. ;
AR C
Q-Q.. . ACF__ —ACF
S3 = S4 = ’
Q ACF
s _ AVM__ —AVM
° AVM ’
s _ AZI __ —AZI
° AZI (15)
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TyT AR - piunuit goxig; C - niHa ToBapy; Q - 06-
car npojax; ACF - IOKa3HUK 3arajbHUX MaTepi-
aJIbHUX BUTPAT; AVM — oKa3HUK NPSAMHUX MaTe-
piasibHUX BUTpPAT; AZI - TOKa3HUK BEJIMYUHHU iH-
BECTHLIMHUX 3aTpar.

[TokasHUK CTIMKOCTi S NMpOeKTy NOB’sI3aHUH i3
crabinizauiHow ¢yHkuiero (X;) Ta ii koMmmo-
HEHTaMHU.

CniBBigHOomeHHs (12)-(14) y xoMmuekci ¢op-
MYIOTb ONTHUMIi3alliliHy 3a/1a4y, sika 3a0e3MeYnuTh
CTiMKicTb nopTdesis npoekTiB bIl, a Takox, 30K-
peMa, 4-X CUCTeM IPOEKTIB, AKi € CKJIaJJOBUMU
noptdeJis i opieHTOBaHi Ha: 1) afjanTarito 3ako-
HO/ZIaBCTBa YKpaiHU [0 3aKOHOAaBCcTBa €C, aja-
ITallil0 TEXHOJIOTIYHOTO Ipoliecy; 2) iHTerpartito
Mepex; 3) yHidikalito HOpMaTUBHO-TEXHIYHOIO
3abe3mneyeHHs1 (perJiaMeHTiB Ta CTaH/JApPTiB); 4)
MO/IepHi3allito TEXHIYHUX 00’ EKTIB.

BUCHOBKWU

1. 3a pesysbTaTaMy NPOBELEHOr0 JOC/TiIPKEeHHS
chopMyIbOBAHO iHTerpaJibHUA KpUTepiH i on-
TUMi3aliiHy 3a/a4y AJ1s1 OL[iHIOBaHHS Ta pery-
JIIOBaHHSA PU3MKIB IpolieciB nopTdesis NPOEKTiB
OyZiBeJIbHOrO MiJIPHUEMCTBA Ha 3acaZiax MoJIo-
)KeHb KOHLIeMNIil CTaJIoro po3BUTKY. [lid onTu-
mizanii inpopmaniiHux Ta piHaHCOBUX MOTOKIB i
NoKpauleHHsa cucteMu 3axucty BIl yBegeHo dy-
HKI[iOHa/l fIKOCTi 3 ypaxXyBaHHSIM OOEpHEHOro
3B’A13KY, @ TAKOX CcTabisti3aniiHol QyHKIIi.

2. [lnga 3a6e3rnedyeHHs] BUPOOHUYO-eKOHOMIYHOI
ctifikocTi nopTdessi npoekTiB i Horo 4-x ckja-
JIOBUX 4YacTUH (IPOEKTIB, OpIEHTOBAaHUX Ha:
aJanTanilo 3aKOHOJABCTBA YKpalHU [0 3aKOHO-

CMUCOK BUKOPUCTAHUX JKEPEJT / REFERENCES

JlaBcTBa €Bponericbkoro Coro3y, afjanTalilo Te-
XHOJIOTIYHOI'O IMpOoLeCy; IHTerpawlilo Mepex;
yHidiKalilo HOpMaTHBHO-TeXHIYHOrO 3abe3Iie-
YeHHS$I; MO/IepHi3aljil0o TEXHIYHUX 00’E€KTIB) yBe-
JleHO cTabinizaliiHy GyHKIil0 Ta iHTerpajbHUM
NOKa3HHUK CTIMKOCTI.

3. [lnsa peasnisauii iHBECTULIMHOTO MPOEKTY J0-
L[I/IbHO BUKOPUCTATH OL[iHKY, 32 IKOI0 004U CIIIO-
€MO NMPUOYTOK, i 3TiIHO 3 HEIO Ta KPUTEPIEM pH-
3UKOJIOTii HEeO0OXiIHO BU3HAYaTH ePeKTUBHICThb
JlisIbHOCTI  opraHisauii (mignpuemcrsa). Jis
dbopMyBaHHA a/leKBAaTHOI [0 PUHKOBUX YMOB
CTpaTerii pO3BUTKY IHBECTUI[IMHOTO MPOEKTY
(moptdens mnpoekTiB) Ha OCHOBI BHOpPaHOIO
€KOHOMIYHO-0OI'PYHTOBAHOI'0 OLIiHIOBaHHSI Bap-
TO JOTPUMYBaTHUCh CUCTEMHU MOHITOPUHTY (AaJjti
- CM) #oro (mpoekty) ¢yHKIiOHyBaHHA i A1
Hel (CM) 3anponoHOBaHO CHiBBiZHOLIEHHS OIl-
THUMi3aLiiiHol 3a/ja4i Ta OCHOBHI 3aBAaHHSI.

4. Tlpu po3pobui cTpaTerii po3BUTKY NpPOEKTIB
NOTPiIOGHO MPUAINATH Oijibllle yBaru MpPOrHO3Y-
BaHHIO OCHOBHUX €KOHOMIYHUX II0Ka3HUKIB. Jlyig
JIOCJIi/[P)KEHHST 3aKOHOMIpHOCTE €KOHOMIYHOTO
PO3BUTKY IPOEKTHOIO KOMILJIEKCY perioHiB
YKpaiHu J0Li/IbHO Oy/ie B MepCcleKTUBI BUKOPH-
CTaTU CTAaTUCTUYHI pAay JAUHAMIKH, SAKi J03BO-
JIATb OJlep>KaTHh XapaKTEePUCTUKY PO3BUTKY BU-
pPOOHMIITBA 32 YaCOBUM piBHEM, OLIIHUTH HOro
JAUHaMIiKy 3a JOIIOMOI'OX0 CHUCTEMU CTATUCTUY-
HUX MOKa3HUKIB, BUSBUTHU i KiJIbKICHO OI[iHUTHU
OCHOBHY TeH/IEHIIil0 PO3BUTKY (TpeH/[1), BUBYU-
TH NepioAWYHI KOJIMBAHHA i, Y NiJICYMKY, 3JiH1C-
HIOBaTH TMPOTHO3YBaHHA JJid NPUUHATTA
YIPaBJIHCBKUX pillleHb 3 ypaxyBaHHAM MOXJIU-
BUX PU3UKIB.
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AHoTauis. Meta - [oCnifXeHHS oOpraHisauiiHMX acnekTiB (iHaHCOBOro
3a6e3neyeHHss  arponpoOMUCIOBOrO  KOMMJIEKCY PO3BMHEHMX KpaiH Ta
BM3HAYEHHA MOXMBOCTEN TX iMnieMeHTaLil B YKpaiHi. B cTaTTi npoaHanisoBaHo
AOCBi, [AEPXaBHOTO Ta KpeauTHOro (iHaHCyBaHHA arponpoMMUCIOBOrO
KOMI/IEKCY PO3BUHEHUX KpaiH (Ha npuknagi Cnonyyenux LUtatie AMepuku, KpaiH
€sponeicbkoro Cotody, KaHagu Ta AnoHii); BUAiNEHO iX NO3UTMBHI pucu Ta
MOXIIMBOCTi iMNAeMeHTaLil Lboro Aocigy ana YkpaiHu. BuBuatouu AocBig
diHaHCOBOro 3a6e3neyeHHs arponpoOMUCIOBOTO KOMMIEKCY PO3BUHEHUX KpaiH,
MOXHa 3pO6UTM BWCHOBOK, WO B HUX CKnanucs cneuudiyni cuctemu
06CNYyroByBaHHs CiNnbCbKOrOCMOAapPCbKOro BUpo6HMUTBa. Lle 3ymoBneHo, nepu
3a Bce, 0CO6NMBOCTAMM AaHOI chepn EKOHOMIKM, @ Came HeOOXIJHICTIO YCYHEHHS
ABULIA EKOHOMIYHMX KpU3, AKi BUHUKAIOTb 3 Pi3HUX MPUUUH: LUKNIYHICTb
€KOHOMIYHOro PO3BUTKY YM COLlialbHO-eKOHOMiYHA HeCTabiNbHiCTb. [lepxaBHa
NigTPUMKA iHO3EMHOr0 arponpoMUCIIOBOTO KOMMIEKCY B PiSHWUX KpaiHax Mmae
CBOI NO3WTUBHI Hacnigku. poTe, 3 Pi3HUX NPUYUH 3acTOCYBaTM OKpPeMUi
iHCTPYMEHT [epxaBHoi NiagTPUMKN B YKpaiHi Ha OCHOBi 3apy6iXHOro AOCBigy
HemoxnmBo. [o-nepwe, B KpaiHax €C Ta iHWWUX PO3BUHYTMX KpalHax CBiTy
arpapHuii CeKTop XapaKTepusyeTbecs nepeBMPOGHULITBOM
CiNlbCbKOrocnoAapcbkoi Npoaykuii. 3 iHworo 60Ky, B YKpaiHi HeobxigHO
HapoLlyBaTh BUPOOGHMLTBO BITYM3HSHOI CiflbCbKOrOCNOAapPCbKoi npoaykuii. Mo-
Apyre, nepw HiX NPUAHATK PillEHHA NPO MOCWUMEHHSA [epXaBHOI NiATPUMKM
arponpoMMUCNOBOro KOMMJIEKCY, HEOOXiAHO B3ATU A0 yBaru piBeHb AediuuTy
610[KETY, 3a AKOro YKpaiHa HaBpaz, i 3MOXE BXMTH MEBHUX 3aX0AiB MOPIBHAHO
3 iHwuMK kpaiHamu. OkpiM LbOro, BapTO 6paTW A0 yBarM 3HauHi BTPaTH
arpornpomMucnoBOro KOMMNEKCY BHACNiJOK BOEHHUX Aiil Ha TepuTopil YkpaiHu Ta
Nepepo3nofin AepXaBHOTO O6HOMKETY Ha MiHiMi3auilo uux HacnigkiB. bes
HasiBHUX OIOAXETHUX KOWWTIB 3a6e3NeYnTu HanNeXHWA piBeHb PO3BUTKY
arpapHoro cektTopa eKOHOMIKU YKpaiHu HepeasnbHO.

KnioyoBi cnoBa: arponpoMucnoBWiA KOMMNEKC; (iHaHCOBe 3abe3rneyeHHs;
AepxaBHa NiATPUMKa; KpeanTyBaHHa AlK.

Abstract. The research aims to study the organizational aspects of financial
support for the agro-industry of developed countries and to determine the
possibilities of their implementation in Ukraine. The article analyzes the
experience of state and credit financing of the agro-industry of developed
countries (using the example of the United States of America, countries of the
European Union, Canada and Japan); their positive features and possibilities of
implementation of this experience for Ukraine are highlighted. Studying the
experience of financial support of the agro-industry of developed countries, we
can conclude that they have developed specific systems for servicing agricultural
production. This is caused, first of all, by the peculiarities of this sphere of
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economy, namely the need to eliminate the phenomenon of economic crises that
arise for various reasons: cyclical economic development or socio-economic
instability. State support of the foreign agro-industry in multiple countries has
positive consequences. However, it is impossible to apply a separate instrument
of state support in Ukraine based on foreign experience for various reasons.
Firstly, in the EU and other developed countries, the agricultural sector is
characterized by the overproduction of farm products. On the other hand, in
Ukraine, it is necessary to increase the production of domestic farm products.
Secondly, before deciding to increase state support for the agro-industry, it is
essential to take into account the level of the budget deficit, for which Ukraine is
unlikely to be able to take specific measures compared to other countries. In
addition, it is worth taking into account the significant losses of the agro-industrial
complex as a result of military operations on the territory of Ukraine and the
redistribution of the state budget to minimize these consequences. Without
available budget funds, it is impossible to ensure the proper level of development

BCTYN

IcHytoui B YkpaiHi npoueaypu ¢opMyBaHHS Ta
BHUKOpPUCTaHHA oprasisanilHo-eKOHOMIYHUX
MeXxaHi3MiB ¢iHaHCOBOro 3abe3mneyeHHs arpoi-
POMHCJIOBOIO BUPOOHHUIITBA € He3aBepLIEHUMHU
Ta NMOTPeOyITb CYTTEBOrO BJOCKOHAJEHHSA. Y
LbOMY IlJIaHI IO3UTUBHI KOPEKTUBU MOKHA BHe-
CTH, BUBYMBIIM JA0CBiA iHO3eMHOi ¢iHaHCOBOI
OiATPUMKK y cdepi arponpoMHUCIOBOTO KOM-
IJIEKCY.

BuB4yeHHAM nuTaHb QiHaHCOBOro 3abe3neveH-
Hsl, GopMyBaHHS cucTeM piHAaHCOBOI Oe3MeKHu Ta
iHCTUTYyL[iHHOrO HarJgAy 3a npoiecoM ¢iHaHCY-
BaHHA NIJIPUEMCTB arpolnpOMUCIOBOr0 KOM-
IJIEKCY MPUCBSIYEHO Mpali 6araTboX BY€HUX, 30-
kpema M. /lyaka y [3] npoBOAUTb AiarHOCTUKY
Ta OLIIHKY 3B’A3Ky MiXK ¢popMor0 PpiHaHCYyBaHHS
Ta piBHEM peHTabeJbHOCTI MiJIPUEMCTB arpor-
POMHCJIOBOIO CEKTOPY €KOHOMIKU. Buenuit
C.3axapin y [14] BuK/Iajjae pe3yabTaTH A0C]i-
J/DKeHb 3 NUTaHb Y/JOCKOHaJIEHHS MeXaHi3MiB
Jlep>kaBHOI0 pery/oBaHHA (QiHAaHCYBaHHS iHBe-
CTULIMHOI Ta IHHOBALIIMHOI AiSIJIbHOCTI B arpor-
poMuci0BOMYy KoMmiliekci. ABTop H. JIeBueHKO y
[9] Ha migcTaBi aHani3y gocBiay kpain €C obrpy-
HTOBYE BaroMicTb GOJ/PKETHOI MiATPUMKH pO3-
BUTKy AlIK. ®axiBenb A. Mapuna y [10] BU3Ha-
Yya€ HaMpsAMKU PpiHaHCYBaHHSA arpolpoOMHCI0BO-
ro KOMILIEKCY YKpalHM Ha OCHOBI JOCJIiPKEHHS
CY4aCHOI'0 CTaHy JAepKaBHOI MiATPUMKH CiJIbChb-
KOTOCNOAapCbKUX MHianpueMcTB. [IpoTe 6arato
NWTaHb 3a/IMIIAKOTHCA HEeBUPILIEHUMMH, L0 Bi-
Jlobpakae HeoOXiAHICTh MOAAbIINX HAYKOBUX
JOCJIi/DKeHb. 30KpeMa, 3ac/yroBYIOTh Ha yBary
NUTaHHA caMOiHaHCYBaHHS iHO3EMHUX CiJIbCh-
KOTOCIIOJIapCbKUX OpraHi3aiii, ymnpaBJliHCbKi

Section “Economics”

of the agricultural sector of the Ukrainian economy.

Keywords: agro-industry; financial security; state support; agro-industry lending.

3aX04y 1010 ePeKTUBHOTO BUKOPUCTAHHS Ta
Mob6inizarlii pecypciB, MeToAy 3aJydyeHHs KOIl-
TiB, CIOCO6OU JIep>KaBHOI MiATPUMKHU.

Memow cmammi € JOCHiPKeHHS OpraHisauin-
HUX acleKTiB piHaHCOBOro 3abe3IeyeHHs arpo-
IIPOMMCJIOBOTO KOMILJIEKCY PO3BHMHEHHUX KpaiH
Ta BU3HAYEHHS MOXXJIUBOCTEH IX iMILJIeMeHTaljil
B YKpaiHi.

OCHOBHUMU 3aBAAHHSIMU [OCJI/PKEHHS €: Mpo-
aHaJli3yBaTH [I0CBiJ lep>KaBHOI'0 Ta KpeJUTHOI'O
¢diHaHCYBaHHSI arponpoMMCIOBOTO KOMILJIEKCY
po3BHHEHUX KpaiH (Ha npukiaazi CIIA, kpain €C,
Kanagu ta fAnowii); BUAIIKUTY IX TO3UTHUBHI pUCU
Ta MOXJIMBOCTI IMIIEMeHTalil LbOro JOCBiAy
IJ1s1 YKpaiHu.

OcHOBHa rinoTe3sa 40C/iPKEHHS [T0JIATa€E Y TOMY,
1110 Kpalui 3apy6i>XHUN J0CBiJ 3 MUTaHb Oopra-
Hizalil HasiexkHOro piHaHCOBOro 3abe3nevyeHHs
arpapHoOro CeKTopy notrpebye Gisbll JleTalbHO-
ro BUBYEHHA 3 TOYKHU 30py OLIHKHU MOMJIMBOC-
Tel NOT0 BUKOPUCTAHHA Y BITYU3HAHUX YMOBAX.
OiHaK MpoCTe «KOMioBaHHS» KpalluX 3apyoixk-
HUX MpPaKTUK 6e3 BpaxyBaHHS OCOOGJIMBOCTEM
Cy4aCHUX YMOB QYHKIIOHYBaHHS Trasy3i HEMOX-
JIMBe 33 Cy4YaCHUX YMOB QYHKLIOHYBaHHA rajysi.

PE3YJIbTATU AOCNIDKEHHSA

Y BUCOKOPO3BMHEHUX KpalHaX CBITy 3314 NiAT-
PUMKH PO3BUTKY arpoONpOMUCIOBOr0 KOMILJIEK-
Cy Jiep»kaBa 4yepe3 YNOBHOBAXKEHI OpraHu IMpo-
BOJIUTb THYYKY (icKaJIbHY MOJIITHUKY, OpraHi3ye
npedepeHIiiiiHe KpeJUTyBaHHs, 6epe y4acTb B
CTpaxyBaHHI arponpoMUCJIIOBOI0 KOMILIEKCY,
3[IMCHIOE MIATPUMKY JOXOJIB CiJIbCbKOTOCIO-
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JlapCbKUX BUPOOHMKIB, MPOBOJAUTH LIIHOBe Ta
TapudHe peryJyOBaHHS, BUJUISE JepKaBHI iH-
BeCTULII Ta BUKOPUCTOBYE IHIII 3aX04U JeprKa-
BHOI MIITPUMKH Ta pery/toBaHHs. CaMe 3aBAAKU
NOCUJIEHIN Jlep>KaBHIW MiATPUMIL arponpoMuc-
JIOBOT'O KOMILJIEKCY KpaiHM — HAaMOi/bIli ekcrop-
Tepu npopoBoJsibcTBa — CIIA, Kanaza, kpainu
E€Bponeiicbkoro cowsy, Kutai, Anonist — 3mMmoriu
JlOCATTH 30i/bLIEHHS NapaMeTpiB arponpoMHC-
JIOBOTO BUPOOHHIITBA TA 3MillHEHHSI CBOEI MPO-
Jl0BOJIbYOI Oe3MeKH.

HaliBax<1uBillMM ($aKTOPOM PO3BUTKY arpoim-
poMucaoBoro cektopy CIIA € Horo peryJitoBaH-
HA Ta MNiATPHUMKA. ArpolpOMHCJIOBA NOJITHKA
CIIA yMOBHO NOJI/NAETHCA Ha TPYA OCHOBHI I'py-
K 3aXO0/IiB:

- 3a0e31e4eHHs OCHOB MPOJOBOJIbYOI Oe3neKu
(3axoau rpollOBO-KPEAUTHOI Ta MOJAATKOBOI O-
JIITUKY; peryJIloBaHHA JOXOAIB CeJidH; MiATpyUM-
Ka LjiH Ha NPOAYKLi0; 3aX041 30BHILLIHbOTOPIrO-
BEJIbHOI'O0 PeryJil0BaHHS; PeryJlOBaHHA PUHKIB
30yTYy; HayKoBO-iH$oOpMalliiiHe 3abe3MeyeHHs Ta
006C/IyrOByBaHHS arpoNpPOMHCJIOBOTO CEKTOPY );

- 3abe3neyeHHs1 HaceJeHHs JOCTYIIHUM Ta IOB-
HOI[IHHUM MPOJIOBOJILCTBOM (Ziep>KaBHUM KOHT-
pOJIb IKOCTI Ta OIliHKa 6e3MeKHy MPo/I0BOJIbCTBA;
IpoJIoBOJIbYA [IOIIOMOra HaceJIeHHI0; 3amnobi-
raHHs BTpaTaM IPOJOBOJIbCTBA; CIPUAHHA 3a-
6e3MeyeHHI0 paliOHaJIbHOI'O XapyyBaHHS Ipo-
Ma/isiH);

- ONITUMI3allid BUKOPUCTAHHA NIPUPOSHUX pecy-
pCiB Ta CiIbCbKUI PO3BUTOK (COPUSAHHSA paliio-
HaJIbLHOMYy NpPHUPOJOKOPUCTYBaHHIO, 30epexeH-
HA Ta MiJ|BUILEHHA POJIOYOCTI I'PYHTIB; BOLOO-
XOPOHHI 3aX0/JY; KOMILJIEKCHUM PO3BUTOK CiJib-
CbKHX TEPUTODPIiN).

CnenydiyHO PUCOI arponpoMHUCI0BOTO KOM-
miekcy CIIA € Te, 110 NpoBiAHO0 OpraHisanii-
HO-TIpaBOBOI0 popMoro arpobisHecy € dpepmep-
CbKi rocrnofapctBa. Y OCTaHHI [JeCATUIITTS
CKJ1aJ1acd TeHeHLid YKPYIIHEeHHA i 3poCTaHHA 1X
KOHLIeHTpalil: 4uci0 ¢epMepcbKuX rocIo-
JapctB 3 KiHug 1970-x pokiB B CIIA noctynoBo
ckopoTusiocs npubsausHo Ha 30%, a cepefHs
IJIOIA OAHOTO 36iibluaaca 3 125 go 220 rek-
TapiB. [locTynnoBo 3pocTae i KOHLeHTpaLid ToBa-
pPHOTO BUPOOHUITBA arpapHoi NPOAYKLii: OCHO-
BHUM 06cAr ToBapHOi mpoAaykuii garoTb 20%
depmepiB, iHLII rocnojapcTBa MaJ0TOBApHi YU
npocto camocnoxuBarodi [8]. CuibHUM i mpo-
[BITal0YHM CIJIbCBKOTOCIIOAAPCHKUM CEKTOP Ma€
BaK/IMBE 3HAY€HHS JJiF J0OpPOOYTy €KOHOMIKH

Section “Economics”

CIOA. AmepukaHCbKi depMepu 3a6e3MeyyOThb
HaJlilHe NOCTa4yaHHA MpPOJOBOJIbCTBA, CIpHUA-
I0Tb 3POCTAaHHIO POOOYMUX MICLb 1 CHPHUAIOTH
€KOHOMIYHOMY PO3BUTKY.

Y cucteMmi fepkaBHOI NIATPUMKHU arpolnpoMMUC-
JioBoro KoMmiuiekcy B CIIA 3HayHa 4yacTuHaA Ha-
JIEXKUTb CyOCH/ifAM miaATpUMKHM 1iiH. CucTeMa wi-
HOBOI'O pEeryJ0BaHHA BKJIIOYAEBCTAHOBJIEHHS
MiHiMa/JIbHOI Ta MaKCHUMaJIbHOI MeX IIiHH, a Ta-
KO’ YMOBHOI LIiHH, AIKY HaMara€TbCA MiATPUMY-
BaTH Jiep>KaBa; JeprKaBHi 3aKyNiBJli arpolpoMu-
CJIOBOI MPOAYKLII [J11 TOBAapHOI iHTepBeHLil Ta
NiATPUMKM YMOBHOI I[IHU Ha NPOAYKIiIO CEKTO-
py.

[[lo6 migTpUMyBaTH KOHKYPEHTOCIPOMOXXHHUMI
ClJIbCBKOTOCNOAAPCbKUM CeKTOp, MiHicTepcTBO
cizibebkoro rocnogapcrsa CIIA migTpumye 31a-
THICTb pepMepiB i BJACHUKIB paHYO pPO3NOYU-
HaTu ¥ NiATpUMyBaTH NpUOYTKOBUH Oi3Hec, a
TaKOXX HaZiae QiHAHCOBY MiATPUMKY BHUPOOHU-
KaM, SIKi MOCTPaXKAaJM BiJi CTUXIMHUX JUX. Kpim
TOT0, AOCHIAHULBKI areHuil MiHicTepcTBa Clib-
cekoro rocnogapcrBa CIIA npooBXywThb 3a-
NPOBa/PKyBaTH BUCOKONPOAYKTHUBHI BUAU POC-
JIUH, TBAapUH Ta IHTerpoBaHi BapiaHTH yIpaB-
JIIHHS, FKi NiABULLYIOTh €PeKTUBHICTb CiJIbCbKO-
rocnoZapcbKux MetoiB. Takox y cucreMi gep-
’)KaBHOI MiATPUMKU arponpoOMUCIOBOr0 KOM-
mwiekcy B CIIA BaX/IMBOIO € cuCTeMa CTpaxy-
BaHHA. PiyHa HOpMasii3oBaHa BapTiCTh 3axXUCTY
Bi/l PU3UKIB, 1[0 HAJIA€ThCS ClJIbCBKOTOCIO/ap-
CbKMM BUpOOHUKaM 4epe3 DexaepasibHy Mpo-
rpaMy CTpaxyBaHHA CiJIbCbKOTOCIOAAPCbKUX
KyJIbTYp HaBeJleHa Ha pUCYHKY 1.

JlaHi prcyHKy 1 noKa3yrThb, 1110 BapTICTh 3aXUC-
Ty BiJ, PU3MKIB, 110 HAJAETHCH CiIbCBKOI'OCIO-
JlapcbkuM BUpoOHHKaM B CIIA Mae TeHZeHIIi10
/10 ILIOPIYHOrO 3pOCTaHHA Ta MEepPeBUKOHAHHHA
IJIAHOBOTO 3HAY€HHS#, 110 MAa€E BaroMUi BILJIMB
JUI1 PO3BUTKY arpolpOMUCJIIOBOIO KOMILJIEKCY
KpaiHH.

Y CILIA BHCOKO pO3BHUHEHA CUCTEMA CiJIbCBKOIO-
CNOJAapChKOro (QiHaHCyBaHHS, fKa J03BOJISE,
OKpiM OHJ/PKETHUX pecypciB Ta TpaJULiKHOro
KOMepLiiHOro 6aHKIiBCbKOr0 KpeAuTyBaHHS,
3JIYYUTH 3HA4YHI KOLITM HA MDKHApOJHUX Ta
HallOHAJIbHUX PUHKax Kanitaay. BaxivBe 3Ha-
YeHHH Y CUCTeMi 3aXO0/iB JepKaBHOI NiATPUMKU
arpornpomMucsoBoro komiuiekcy B CIIA BigBege-
HO mporpamaM y cdepi kpeautyBaHHs. Y CIIA
$YHKIIOHY€E 3aCHOBaHa Jep>kaBOl0 KOoIlepaTH-
BHa KpeAWTHa Opradisalia ciJibcbKorocnogap-
CbKMX BUPOOHMKIB — pepMepcbKa KpeJUTHaA CHU-
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crema (FCS) [8]. Ypsin B fJaHOMY BUNIAJIKY BUCTY-
A€ y SAKOCTI He TIJIbKU peryJitoBaJbHUKa pobo-
TH BCiX KpeIMTHUX IHCTUTYTIB, a M K rapaHT i
KoHTpoJiep FCS.

Takox ypsis 6epe yyacTb y GopMyBaHHiI KpeJu-
THHUX PecypciB, fIKi HAZAIThCS Cy6'€EKTAM arpor-
pomucyioBoMy cekTopy. @iHaHcoBa Mepexa FCS
3a/Iy4a€ KOLUTH, IPOJAOYHU LIiHHI Iarnepuy iHBec-
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3060B's13aHHS FCS MalOThb BUCOKHM IOMUT, IO

NPU3BOAUTD [0 KOHKYPEHTOCHPOMOXXHHUX IpO-
LJeHTHUX CTaBOK 3a KpeAuTaMU [Jis1 KJIIEHTIB
He3aJIeXXHO Bijj $piHAHCOBUX YMOB Y CiJIbCHKOTO-
CNOJAPChKIiM ranysi.
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e Oy BHKOHAHHS IJIaHYy

PucyHok 1 - PiyHa HopmarsisoBaHa BapTiCTb 3aXUCTY Bifi pPU3KKIB, L0 HAAAETLCA CiIbCbKOrocnoAapCbKum
BUPO6HMKaM yepe3 PepepanbHy nporpamy CTpaxyBaHHS CilbCbKOrocnoAapcbkux KynbTyp 3a 2017-2021 pp.,
mnpa aon. CLUA [13]

Cucrema FCS mpanoe 3a NpuHUMIOM QiHaHCY-
BaHHS 4yepe3 KpeAUTHI KOOIllepaTUBH, L0 HaJjle-
KaTb depMepaM Ta OGaraTopasoBO MiJBUIIYE il
epeKTHBHICTb, a/jke KJIIEHTU € OJHOYaCHO BJIa-
CHUKaMU (diHaHCOBOro 6i3Hecy Ta 3allikaBJ/eHi B
NiZIBUILIEHHI TPUOYTKOBOCTI Ta 3pOCTaHHI Kami-
Tasizauii kopnoparuii. [IpaBuna po6otu ¢piHaH-
COBUX YCTAaHOB BCTAHOBJIIOIOTHCA YeHaMU Paau
JIUPEKTOpPiB, KOTpi € kiaieHTamMu FCS Ta obupa-
I0TbCS KoJsieraMu. lle 3abesneyye moBHe po3y-
MiHHS crieliipikyu pob0TH y CiibCbKOrocnoaap-
CbKOMY CeKTOpI Ta BCTAaHOBJIEHHA BUTIJHUX
cxeM criBnpaui 3 mignpuemMmusamu. Kosu acouianii
FCS npouBiTatoTh, BOHU 4acTO OBEPTAOTh Yac-
THHY CBOI'0 JJOXOAY CBOIM KJIIEHTaM-BJIACHUKaM,
a Ui HaAXO/pKeHHs, B CBOIO 4Yepry, 3MeHLIYITb
BiICOTKOBY CTaBKY /JIl IO3W4Ya/IbHUKIB. [loBep-
HEHHS MaTPOHAaXY € KJ/OYOBOK BiZIMIHHICTIO
Mik cucteMoro FCS Ta iHIIMMM KOMEPLiMHUMU
kpeguropamu B CHIA: nga cucrema [o3BOJISE
CTBOpPIOBATH HOBi po6oYi MicUsl Ta CTHUMYJIIOE

Section “Economics”

€KOHOMIiYHe 3pOCTaHH4, a/ixKe HaZla€ KpeJUTH SK
dbepmepaM, Tak i miAIPUEMCTBAM CYyMDKHUX ra-
jaysei. Cucrtema FCS popmye MOXKJIUBOCTI JJist
IHAMBIAYaJIbHOIO MiAX0AY A0 KOXHOTO MiANpH-
€MIISI TAa YMOBH /IS MiITPUMKA HaWUOIIbII ypas-
JIUBUX KaTeropid. KpeAuTHiI ycraHOBM mnpomo-
HYIOTb JIOCUTb THYyYKi yMOBU (iHAHCYBaHHS Ta
JIOBTOCTPOKOBI KpeJIUTH ([0 MPUKIALY, 3 MOXK-
JIUBICTIO BiZICTPOYEHHS IJIATEXY Ta BUILIATOIO
Bi/ICOTKIB 1I0piYHO).

JocnigHuIbKYM IHTEepec BUK/IMKAE TaK0X arpo-
NPOMUCJIOBA NOJITUKA KpaiH EBpPONENCHKOro
coto3dy. KpaiHu EBpomnencbKoro cor3y BUpilIy-
I0Th MpPOOJIEMU [EP:KaBHOTO peryJiloBaHHA Ta
Jlep>kaBHOI piHAHCOBOI MiATPUMKH arponpoMu-
C/IOBOTO KOMILJIEKCY SIK LIJISIXOM BHPOOJIEHHS
3axXO0/iB Ha HaliOHA/IbHOMY piBHI, TaK i LJIAXOM
peasizalil ynpaBJIiHCbKMX pillleHb y paMKax
€/IMHOI 3araJibHOHAL[iIOHAJILHOI MOJIITUKU EBpO-
nemcpKoro cor3y. bromker €qUHOI arponpoo-
BOJIbYOI MOJIITUKK POPMYETHCA i3 [BOX JKepest:
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€BporneicbKoro arpapHoro GpoHAy rapaHTyBaH-
HA [5] Ta EBpomneiicbkoro arpapHoro ¢poHAY po-
3BUTKY CUIbCbKUX TepuTopiil [4]. Ha npoaykTu
nepuioi HeoOXiZHOCTI 3a3/aJieriib BCTaHOBJIIO-
I0ThCSl MiHIMaJIbHI LiHU. J]J1g Toro, 106 36eper-
TH CTAOUIBHICTb PiBHA LIiH Y BUMIAAKY 3HU>KEHHS
PUHKOBHUX 6isbIll Hi>k Ha 10% HmK4e 3a MiHiMa-
JIbHUM piBeHb, YIIOBHOBAaXKEeHI OpraHu €Bponen-
CbKOI'0 CO03y OpPraHi3ylTh iX rapaHTOBaHi 3a-
KymiBJji 3a 3a3jAajeriap BCTaHOBJeHUMU Pikco-
BaHMMH IiiHaMu. CepeJ; MpiOpUTETIB arporpo-
JlOBOJIBYOI NOJIITUKKA KpaiH EBPONENCHKOIr0 CO-
103y JIAUPYIOTh NPUHLUIM CTUMYJIIOBAaHHSA BHY-
TPIlIHBOTO TONUTY IepeBaXHO Ha MPOAYKTH,
BUpPOOJIeHI KpaiHaMu 06’efHaHHA. g o6Me-
»KEeHHA IMIIOPTY CiJIbCbKOTOCIOAAPCHKOI POoAy-
Kiil €BpOnercbKUM COH3 BHUKOPHUCTOBYE TaKi
MEeTO/HU, K MiABULLEHHA PO3MipiB BBI3HOT'O MU-
T4, PO3poOKa TeXHIYHUX CTaHAAPTIB Ha MpPOJO-
BOJIbYY TNPOJAYKLiI0, CyOCHJYBaHHSI €KCIIOPTY,
BCTAaHOBJIEHHA KBOT Ta iH. Lli 3axoau cnipusooTb
cTabinizalii cTaHy Ta pO3BUTKY MiClieBUX TOBa-
POBHPOOHHUKIB.

KoxxHa kpaiHa €EBponeicbKoro cow3y BUPOOJIsE
HallOHAJ/IBHI NpOrpaMy pPO3BUTKY arpolpoMUC-
JIOBOTO CEKTOpY, OLIHIOIOYHA Ta aHaJi3yH4u
npo6JieMU Ta NOTPeOH MiJIBiAOMYMX TepUTOPIH.
BogHo4yac EBponeicbKUM COH030M BCTAHOBJIEHO
CHJIbHI IpIOpUTETH arponpoi0BOJIbYOI MOJITH-
KM, AKUX KpaiHu €C MaloTh JOTPUMYBATUCh [6]:

- CIIpUAHHA llepejadi 3HaHb y CUIbBCbKe TOCIO-
JlapCTBO Ta CiJIbCbKI perioHy KOXXHOI KpaiHuy;

- BCebOiYyHe mMiJBHUILEHHS >XUTTE3JATHOCTI Ta
KOHKYPEHTOCIIPOMOXHOCTI CIJIbCBKOTO TOCIIO-
JlapCTBa, COPUSHHSA BIPOBA/PKEHHIO iHHOBALiN-
HUX TEXHOJIOTIH B arpONpOMHUCI0OBUN KOMILJIEKC;

- GOopMyBaHHSI «IPOJOBOJIBYOTO JIAHIIIOXKKAY,
opratisalliss ONTUMaJbHUX YMOB JJI1 yTPUMaH-
HSl Ta TOAYBAaHHS CUIbCHKOTOCIO/IAPChKUX TBa-
pUH;

- yOpaBJ/iHHA BUPOOHUYUMH, (iHAHCOBO-
€KOHOMIYHMMH Ta €KOJIOTIYHUMU pU3UKaAMHU Yy
ClJIbCBKOMY T'OCIIOJAPCTBI;

- BiJIHOBJIeHHs], 30epeXXeHHs, 3MillHEHHs Ta
J10alJIMBe BUKOPHCTAaHHS €KOCUCTEM, MOB's3a-
HUX 3 arpONPOMHUCIOBUM BUPOOHUIITBOM;

- BcebiyHe CIpPUSIHHS pecypco36eperxeHHI Ta
NiITPUMKa IepexoAy A0 HU3bKOBYIJIELIEBOI Ta
CTIMKOI 10 KJIIMaTUYHUX 3MiH €KOHOMIlli B rajuy-
34X arpolpoOMMUCJIOBOI0 KOMILJIEKCY;

Section “Economics”

- CIPUSHHSA COLia/IbHO-eKOHOMIYHOMY PO3BUT-
Ky ceJia, COlliaJIbHIM iHTerpariii, SMeHIIeHHIO Ma-
ciITabiB 6iJHOCTI Ci/IbCBKOTO HaceJIeHHS.

He3sBakarouu Ha €UHI MiAX0AU [0 peaJsisaril
arpornpoMMCJIOBOI NOJIITUKH, OKpeMi KpaiHU €B-
pPONENCHKOro COI3y MaloThb MEBHY CBOOOAY yX-
BaJIEHHH VIIPaBJIIHCbKUX pillleHb, BUXOAAYU 3
KOHKpPETHHUX MiCIeBUX MOTPe6 KOXKHOI MiABif0-
Myoi TepuTopii. 3a 2014-2020 poku y KpaiHax
EBpoIencbKOro cor3y 6ysio BUPpOOJIEHO Ta Mpo-
JIOBXYIOTb peasizanito 115 cnenjajbHUX MOpo-
rpaM pO3BUTKY CiIbCbKUX perioHiB (Rural
Development Programmes [7]). ¥ Tomy uucai 20
IporpaM € €JWHUMU HaAliOHAJILHUMHU IMporpa-
MaMH (Tabauug 1).

Tabnuusa 1 - NMapameTpu diHaHCyBaHHS Nporpam
PO3BMTKY CifIbCbKUX TEPUTOPIiA KpalH EBPOCOIO3Y Ha
2014-2020 poku [7]

% Bix
Yucio 06c¢car 3araJbHOro
Kpaina YUHHUX | QiHaHCYBaHHS, obcary
nporpam MJIH. EBPO ¢diHaHCyBaHHA

eC

@pannis 30 11385 12,09

ITasnia 23 10444 11,09
Icnanist 19 8297 8,81

HimeuunHa 15 9446 10,03
[TopTyrasnis 3 4058 4,31
benbria 2 648 0,69
ABcTpisa 2 3938 4,18
Oinnaupia 2 2380 2,53
Bousrapis 1 2367 2,51
Yexisa 1 2306 2,45
JlaHis 1 919 0,98
Ectonia 1 823 0,87
Ipnangisa 1 2191 2,33
[penis 1 4718 5,01
XopBaris 1 2026 2,15
Kinp 1 132 0,14
JlaTBist 1 1076 1,14
JluTBa 1 1613 1,71
JItokceMOypr 1 101 0,11
YropuuHa 1 3431 3,64
ManbTa 1 97 0,10
Higepaanau 1 765 0,81
[Mosbina 1 8698 9,24
PymyHnis 1 8128 8,63
CJI0BeHis1 1 838 0,89
CyioBay4yMHa 1 1560 1,66
IBenis 1 1764 1,87
Zg"om m 415 94149 100
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3a KiJIbKICTI0O YUHHUX NporpaM y €BpornencbKo-
My coto3i sigupye @pannis (30 nporpam i3 yacT-
kot ¢inaHcyBaHHa 11,5%). ®paHuisa HeBUNaj-
KOBO € HAaWAaKTUBHILIMM y4aCHUKOM PO3BUTKY
arponpoMuc/JI0BOro Komiuiekcy. [Ipo6sema ony-
CTiHHA CibcbKOI MicueBocTi y @paHuii cepiios-
HO 3aroCcTpuJiacd Ie IMOBOEHHI POKH, Mif 4ac
€KOHOMIYHOTO MiIiOMy KpaiHH, 110 CTaB KaTaJli-
3aTOPOM MacoBOi ypb6aHizauii ¢paHIy3bKHUX
npoBiHLii. lle cTaso npuBoJOM /51 PO3POOKHU
Ta CTBOpeHHA y 1963 poni MixBiZOMYOro iH-
CTPYMEHTY BiZJHOBJIEHHA piBHOBaru MiX BeJu-
KMMHU MICTaMHU Ta NpOoBiHLi€0 — areHuii DATAR
[11], o0CHOBHUMHM LJIAMU SIKOTO 6YJI0: PO3BUTOK
BUPOOHUI[TBA TEepeBaKHO Yy MPOBiHLiAX (CTBO-
PEHHS «I0JIiCiB KOHKyPEHTOCIIPOMOXKHOCTI»). 3
1i€efo MeTow 6yJsI0 po3pOo6JIEHO KOMILJIEKCHI 3a-
XOIU IJil CTBOPEHHA CIPUATJIUBUX YMOB A
HiIIPUEMIIIB Y CIJIbCbKIMA MiCLIeBOCTI — MiJIbrOBI
peXMMH OIOJAaTKyBaHHS, HOBAa Cy4yacHa iHdpa-
CTPYKTYpa, CybcuiyBaHHS ToOLI0. 3aBAsAKU dop-
MyBaHHI0 areHuil DATAR ypany ®panuii Bgasio-
CA BIIOPATHUCA 3 NPOLEeCOM Mirpauii CiIbCBKOTO
HaceJIeHHd 1 IepejiaMaTH TeHJEHI|il0 BiATOKY
YKUTEJIIB i3 ceJia — Lie JO3BOJIWJIO MiJBUILUTH pi-
BEHb 3aUHATOCTI Ha ceJii Ta JOMOITUCA JUBEP-
cudikanii cibCbKOi €KOHOMiKH, 110 J03BOJISIE
bpaHily3bKMM MPOBIHIiAM iHTEHCMBHO PO3BH-
BaTucA A0 nux miB. Y 2009 poui DATAR nepenas
cBol Micil ['eHepa/IbHIN KOMiIcCil 3 TUTaHb TepHu-
TopiasibHOI piBHOCTI [2]. CaMe KOMILJIEKCHUM TTi-
[XiJl, KOTpUM BPAXOBYE BCi aCMEKTH >KUTTELIA-
JIbHOCTIi arponpoMHC/I0BOTro KoMiiekcy @panuii
3Mir 3a6e3neynTy NMOBHOLIHHE, eQpeKTUBHE BU-
pilleHHs Mpo6JieM PO3BUTKY arpapHOro CeKTo-
py Ta AOCATrTH 30a/JaHCyBaHHSI CUCTEMH NPOJO-
BOJIbYOTO 3a0e31e4eHHs!.

HacTynHowo 3a KUJIBKICTIO YMHHUX IIporpam y
€BponelicbkoMy coro3i € Itania (23 nporpamu 3
yactkoto 10,5%).B ITasnii ocHOBHHUM ejieMeHTOM
MIATPUMKH CUIbCBKOTOCIOIAPCHKUX TOBApPOBU-
POOHHUKIB BUCTYINAE CUCTEMa KPeAUTHOI Koore-
pauii. KpegutyBaHHA arpapHOro cektopa yepes
CUCTEMY KOONEpaTUBHUX OaHKIB TaKOX MOLIM-
peHe y ®panuii, Himeyuuni, [losbwmi. Ha yactky
KOOIepaTUBHUX OaHKIB mnpunajae y Ppanuii
75% CiIbCbKOrOCIOAAPChKOr0 KpeauTy, B ITanii
- 60%, B HimeyuuHi- 44%, baHku Takoro Tumy
Ha/]al0Th YCi BUAU NIO3UYOK Pi3HOI TEPMIHOBOCTI.
CucteMy KpeAUTYBaHHSA arpapHOrO BUPOOHMUII-
TBA, 1[0 CKJIAJIMCA 33 KOPAOHOM, B KOXKHIU KpaiHi
BiZIpi3HAIOTBCA CBOIMHU MiAXO0JaMU 0 NiATPUM-
KU arpolnpoMHUCJIOBOIO KOMIUIEKCY. MoxHa Bij-
3HAYMUTH U 3arajibHi TeH/eHLil: aKTUBHY y4aCTb
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JiepKaBU y GOpMyBaHHI CUCTEMH KpeJJUTYBaHHS
arpornpoMHC/JI0BOTO KOMIIJIEKCY; HOPMaTHUBHO-
npaBoBe 3a6e3redyeHHs] YMOB (QYHKIIIOHYBaHHS
KpeJuTHOI cucteMy; piHAaHCOBO-KpeAWTHA Mif-
TPUMKA arpolpoMUCI0BOT0 KOMILJIEKCY.

PosrsiisiHemMo Takox AocBijg Himeyuunu (15 npo-
rpam i3 yactkorw 9,5%). CyyacHy cucteMy arpo-
IPOMHUCJIOBOIO0 KpeAauTyBaHHA HimeuyyuHu y
BCbOMY CBiTi BU3HAHO KJIACUYHOIO. /lepxkaBa aK-
TUBHO peaJsli3y€ MiJIbIoBY MOJITUKY L0J0 Clib-
CbKOT'OCIIOZIAPCbKUX TOBapOBUPOOHMKIB. B oc-
HOBHOMY MiITpUMYyOTbhcs1 pepMepu A0 40 pokiB
- IM HaJa€TbCA NiJILIOBE KpeAUTYBaHHA 3 Me-
TOK 3JIMCHEHHS KalliTaJbHUX BKJIAJEeHb y BU-
po6bHU4y iHGpaCTPyKTYpy, OYAIBHULITBO KHUTJIA,
KYIIiBJI0O OpeHJi0BaHoro rocrnogapcrsa. B Hime-
yunHi ¢yHkuioHye Himenpkuii Coro3 koomnepa-
TuBiB (The German Cooperative and Raiffeisen
Confederation) [12], axuM 06'eAHaHI BCi KpeUT-
Hi (KpeAUTHO-CIIO>KMBYi) KOOMEepaTUBU KpaiHU —
y TOMY YUCJi ¥ 3alHATI Y cepi ciibCcbKOrocmno-
JlapCbKOT0 KpeAUTYBAaHHA. 3TiJHO 3 HiMELbKUM
3aKOHOJABCTBOM, KpeJuTHA Koollepalisa 3oce-
pelKeHa y BUIVIAAI CBOEpPiAHOI iepapxil, 110
CKJIQZIAETBCA i3 TPbOX PIiBHIB: «6A30BOIO» JIaH-
KO0 arpapHoro KpeJWTYBaHHS BUCTYNAIOThb
06'eJHy104i BUPDOOHUKIB, MicCIeBi KOOIMepaTHUBHY,
SKi 3JIMCHIOIOTb CBOK JisJIBHICTD y MexXax
OKpeMOro MyHILMIANITeTy; TaKi KOOIepaTUBHU
06'eiHaHI B perioHasbHi CiIbCbKOrOCOAapChKi
0aHKH, fIKi «3JIMBAIOThCS» y pe3y/IbTaTi €E4UHUN
KoonepaTUBHUH OaHK. |[HpopMauisa npo Aisib-
HICTh CiJIbCBKOTOCIOAAPCHKOI KPEAUTHOI KOO-
nepauil B HiMmeyuyrHi noBHIiCTIO Ipo30pa, a BiJLo-
MOCTi PO KpeAUTYyBaHHSA Cy6'€KTIB arponpoMu-
CJIOBOT'0 KOMIIJIEKCY pO3MillieHi y BiJIbHOMY J0C-
Tyni Ha Beb-cailTi ¢esiepasibHOrO MiHicTepcTBa
ClIbCBKOI0 rocnoAapcTBa.

Jlemwo BigMiHHOMW Bij KpaiH EBponencbkoro Co-
103y Ta CIIA ujomo peryJitoBaHHs GpiHAHCOBOTO
3abe3MeyeHHsI arpoNpPOMHUCI0BOr0 KOMILJIEKCY €
nosiituka Kanagu. TpaguuinHo, Ha BiAIMiHY Bij,
CIIA Ta €Bponelicbkoro Cow3y, KaHaAcCbKa yps-
JloBa cvcTteMa npedepeHLiil /i arponpoMUC-
JIOBOTO KOMILJIEKCY 6a3y€eThCsl He Ha NpsAMiM mijj-
TPUML IPUOYTKOBOCTI rasysi, a Ha 3aX0/ax, 10
JI0TIOMaraloTb pepMepcbKUM ToCIoAapcTBaM
OTPUMYBATH CTAOILHUU cepe/iHil 10X Bij pe-
astizanii npoaykuil. YkpalHa Ma€ NeBHUH iHTepec
Jlo HanpsiMy ¢iHaHCYBaHHS, EKOHOMIYHOTO 3Mic-
Ty Ta MeXaHi3My peaJiizalii OKpeMHUX IpPOEKTIB,
aJKe BOHA llie He 3aBeplluJIa PoLeC CUCTEMHO-
ro BIPOBA/RKEHHSA BCIX JOCTYNHUX Jep:KaBHUX
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IHCTpYMEHTIB peryJIlOBaHHS B arpapHOMYy CeK-
TOpI.

Jnsa YkpaiHy oBYaJIbHUM y LAPHHI Jep:KaBHOL
NiJTPYMKH arponpOMUCTIOBOr0 KOMILIEKCY €
JocBig AnoHil. AHasi3 gep)kaBHOI MiATPUMKHU
CUIbCBKOTOCNOAAPCHKOTO0 BUPOOHMITBA B LiH
KpaiHi nmokaasye, 110 Maibxke 80% 06cATiB CiJibCh-
KOTr'0CIOJapChbKOr0 BUPOOHULITBA € MpeAMeTOM
JlepKaBHUX Iporpam i 3axoziB, 30kpeMa [1]:

- 3aKymiBeJibHa L[iHA PUCY BCTAHOBJIOETHCA B
po3Mmipi, Heo6xigHOMY /151 3a6e3ne4eHHs Bijll-
KOJZlyBaHHS BUTpPAT Ha HOr0 BUPOOHULITBO;

- Ha OKpeMi BUJU CiJIbCbKOTOCIOAapChbKOI Mpo-
AYKUil BCTAaHOBJIIOIOTbCA TpPaHU4YHI LiiHH, aje
AKILO BOHU He BIJNOBIJAIOTh PUHKOBUM IjiHaM,
Jlep>kaBa rapaHTyeE 3aKyIliBJII0 TaKOI CiJIbCbKOI0-
CIOZapPCHKOI MPOAYKLIIT;

- JlepkaBa 3abe3neyye BUPOOHMKAM MiHiMaJsib-
HUU piBeHb LiH ab0 KOMIIEHCYE PI3HULI0 MiX
peryJjibOBaHo0 I[iHOI Ta ePeKTHUBHOIO LiHOH
NPOJAAXKY IIPU 3HUKEHHI L[iHY;

Anoniga

Kanapga

€BponeiicbKUi Co03

0% 10% 20% 30% 40%

B [ligTp¥MKa LiH
B [lixTpuMKa icTOpUYHUX JaHAMAPTIB

B [gori

o I - I -

- CTBOPEHO a/leKBaTHY MiATPUMKY ClJIbCBKOIOC-
MOJApCbKOI HAyKU Ta CiIbCbKOIOCNOAAPCHKOL
IHKeHepil.

TuM 4acowm, MiJIbroBi KpeJUTH NPUBATHOMY CeK-
TOPY TaKO0X ILIMPOKO BUKOPUCTOBYIOThLCA B fAro-
Hii. Lle 1a€ MOXKJIUBICTh KOHTPOJIIOBATH L[iJIbOBE
BUKOPUCTAaHHA KpeJHUTiB Ha Jep>KaBHOMY PiBHi.
Ax HacaifoK, TIIBKKA 3a OCTaHHI POKH MiJIbIOBe
KpeIUTYBaHHA arpolpOMHUCJIOBOTO  CEKTOpY
3pocso maibxke Ha 50%, 10 mpu3Beso 0 3poc-
TaHHA BUpoOHMITBA. Y fAnoHii kio4oBUM Oi-
HAHCOBO-KpPeJAWUTHUM IHCTUTYTOM € lleHTpasib-
HUM KoomepaTUBHUM 6aHK. KoonepaTuBHi Kpe-
JUTHA HaW4acTille MarwTb KOPOTKOCTPOKOBHUM
XapakKTep, a JOBrOCTPOKOBE KpeJUTyBaHHA 3a-
6e3nevyeTbcsl YpsiIOBUMU NpOrpaMaMH 4epes
Jlep>kaBHY Kopropalito ¢iHaHCYBaHHSI Ci/IbCh-
KOro, JJICOBOT0 Ta pU6HOI0 rocrnofapcTaa.

OCHOBHI NOKa3HUKH, 110 XapaKTepU3yKTb pi-
BEeHb JIeP>KaBHOI MiATPUMKH arpoOIIPOMHUCIOBOrO
KOMILJIEKCY, HaBeZleHO HUxk4e. Ha pucyHky 2 no-
Ka3aHO CTPYKTYpY MpPSMHUX CyOCHUJIiA CEeKTOpY B
JOCJIIPKYBaHUX KpalHax.

50% 60% 70% 80% 90% 100%
B [lizTpuMKa piBHS BUPOOHHUIITBA

B KomneHcanisi BUTpaT

PucyHok 2— CTpykTypa npsiMux cy6CUAii Ha NiATPUMKY arponpoMMCIIOBOr0 KOMMIEKCY
Yy PO3BUHEHUX KpaiHax, % [8, 7]

Jani pucyHKy 2 nokasywoTb, 1o 91% npamux
cyocuzin y fAnonii uae niaTpuMKy LiH, o 3 %
OiATPUMKY piBHSI BUPOOHHUITBA Ta KOMIIEHCa-
uiro Butpat, y CIIA 26% -niaTpuMky uiH, 13%-
NiATPUMKY piBHA BUPOOHULTBA, 14% - Ha miaT-
PUMKY icTOpU4HUX JaHAmadTiB, 28% - Ha KOM-
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neHcaiito BUuTpat. bamsbko 50% uux cybcuin
Ha MiATPUMKY LiiH cipsAMoBYOTb B €C Ta KaHa-
Al

CTpyKTypa HenpsIMUX BUTpPAT 3a KpaiHaMu Ha-
BeJleHa Ha PUCYHKY 3.
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AnoHisa
CIIA
Kanapga

EBponencbKU Co03

0% 10% 20% 30% 40%

B [locnipkeHHs i po3po6bKuU

m OcBiTa

50% 60% 70% 80% 90% 100%

B [HcneknifiHe 06C/IyroByBaHHS

B dopmyBaHHSA Ta NiATPUMKA iHPPACTPYKTYpH

B MapKeTHHT Ta pekyama

W [Hmi

PucyHok 3— CTpyKTypa HenpAMUX BUTPAT Ha NiATPUMKY arponpoMMCIIOBOrO KOMMNNEKC
Yy PO3BUHEHUX KpaiHax, % [8, 7]

JlaHi pUCYHKy 3 NOKa3yloTh, 110 Y CTPYKTYpi He-
NpPSAAMUX BUTPAT TAaKOXX HEMA€E OJHAKOBOI CIIpH-
MOBaHOCTi 3a cTaTTAMU. Tak, Hanpukiazg, 80%
HenpsAMUX BUTpAT y AnoHii BuAinsgeTbca Ha do-
pMyBaHHSl Ta MiATPUMKY iHpacTpyKTypu. Y
CIIA 68% BHTpayarOTb Ha MapKeTHUHI Ta peK-
Jamy, 16% Ha fociifpkeHHS Ta PO3pOOKU Ta
12% Ha popMyBaHHA Ta NiATPUMKY iHpacTpy-
KTypH. lle Bka3ye Ha pi3Hi migxoau 1o ¢piHaHCy-
BaHHA arponpoOMHCJIOBOr0 KOMILIEKCY Y Pi3HHUX
KpalHax.

3apy06i>XkHUM A0CBiJ 3aCBigYyeE, 110 AeprkaBa Ha-
npsAMy NiITPUMYy€E NPUOYTKOBICTh MiZIPHUEMCTB
arponpoMMCJIOBOr0 IIJIAXOM LIiHOBOI'O peryJito-
BaHHSI Ta KBOTYBaHHs BHPOOHHIITBA, a TaKOX
00MeXy€e piBeHb PHHKOBHUX I[iH MOHOIMOJIN
LIIJISXOM 3alpOBa/PKEHHSI »KOPCTKOr0 aHTUMO-
HOIIOJIbHOTO 3aKOHOJaBCTBa Ta iHIIMMM 3aCo-
6aMu. [HIIMMM cj0BaMM, PUHKOBA aHapXisd B
IbOMY BiZlHOIIIeHHI HegonycTUMa Hi B CILA, Hi B
KpaiHax €C, Hi B ANOHII: iCHy€ YiTKUM €KOHOMIY-
HUHM MeXaHi3M onTHMi3allii /i pUHKY i HallioHa-
JIbHUX peryJiaTopiB.

BUCHOBKH

BuBuaroun focBin ¢diHaHcoBoro 3abesnevyeHHs
arponpoMHC/IOBOIO0  KOMIJIEKCY PO3BHHEHMX
KpaiH, MOXXHa 3pOOUTH BHCHOBOK, L0 B HHUX
CKJIanucs cneuuiyHi cucTeMu 06C/IyrOBYBaHHSA
CI/IbCBKOTOCNOAAapCbKOro BUpOGHULTBA. Lle 3y-
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MOBJIEHO, Ilepll 3a BCe, 0COBJMBOCTAMHU JAAHOI
chbepu eKOHOMIKHM, a camMe HeOOXiAHICTIO ycCy-
HEHHA ABMIIA €KOHOMIYHUX KpU3, AKI BUHHUKa-
I0Tb 3 PI3HUX NPUYUH: JUKIIYHICTL €KOHOMIY-
HOI'O PO3BUTKY YU COLia/IbHO-€KOHOMIYHa He-
cTabinbHIiCTh. [lepkaBHa MiATPUMKa iHO3€MHOT0
arponpoMHC/IOBOrO0 KOMIUIEKCY B Pi3HHUX Kpai-
Hax Ma€ CBOI NO3UTHUBHI HACJIJKU.

B YKpaiHi aepaBHa NiATPUMKA CiJIbCbKOTOCIIO-
JlapCbKOTO BHPOOHMITBA BKJIIOYAE YHUCJIEHHI
nporpaMmy, 3okKpeMa: ¢iHaHCYBaHHSI HAyKOBHX
pPO3p060K, PyHAaMEeHTaNbHUX | IPUKIALHUX [10-
caipkeHb; ¢iHaHCOBa MiATPUMKa arpobisHecy
yepe3 MeXaHi3MU 3/iellleBJIEHHS KPeJUTiB; MiT-
pUMKa POCIMHHULTBA, TBAPUHHUITBA, NTaXiB-
HULITBA Ta pubHULTBA. [IpoTe, 3 pisHUX NPUYMH
3aCTOCYBaTU OKpPeMHU IHCTPYMEHT JepKaBHOI
NiITPUMKKA B YKpaiHi Ha OCHOBI 3apyOi>KHOIO
JocBigy HeMoxuBo. [lo-nepiue, B kpaiHax €C Ta
IHIIMX PO3BUHYTUX KpaiHaxX CBITY arpapHUU ce-
KTOP XapaKTepU3YETbCS IepeBUPOOHUITBOM
Cl/IbCBKOT0CIOAAPChKOI NPOAYKIii, 3 iHLI0r0 60-
Ky, B YKpaiHi Heo6XiiHO HapolyBaTH BUPOOHU-
LUTBO BIiTYU3HAHOI CILCBKOTOCIIOAAPCHKOI MpPO-
Aykuii. [lo-apyre, nepiu Hi>k TPUUHATH pillieHHA
IIpO NOCUJIEHHH JepKaBHOI MiATPUMKU arpor-
POMUC/IOBOTO KOMILJIEKCY, HEOOXiZAHO B3ATHU [0
yBaru piBeHb JedilUTy OHOIKeTy, 3a SKOTO
YKpaiHa HaBpsJ, 44 3MOXKe BXXUTH [1€BHUX 3aX0-
JiB MOPIBHAHO 3 iHIIMMM KpaiHamMu. OKpiM LibO-
ro, BapTo 6paTu [0 yBaru 3Ha4yHi BTpaTH arpon-
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POMHC/IIOBOTO KOMILJIEKCY BHaCJIi,ILOK BOEHHHX HepCHeKTI/IBaMI/I moJaJibInx ,Z[OCJIi,U,)KeHb y

Jii Ha TepuTopili YKpalHM Ta Iepepo3nojia IIbOMYy HalpsIMKy B06ayaeMo TJIMOMHHE JOCJi-
Jlep>kaBHOr0 O0/KeTY Ha MiHiMi3allio Ux Hac- JPKeHHSI KpeJAUTHOTOo 3abe3leuyeHHsl arpomnpo-
JigkiB. bes HasgBHUX OIO/PKETHUX KOLITIB 3a6e3- MUCJIOBOI'O KOMIIJIEKCY B PO3BUHEHUX KpalHax

NEeYUTHU HaJIeXKHUM piBeHb PO3BUTKY arpapHoOro Ta YKpaiHi.
CEeKTOpa eKOHOMIKHU YKpaiHU HepeasbHO.
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Abstract. This study aims to determine the influence of health
consciousness, food safety concern, and familiarity in advertising on the
willingness to pay for the purchase of healthy food products, namely
Lemonilo in West Nusa Tenggara. The type of research used is quantitative
research with a causality association approach. This study's respondents are
consumers who have never bought Lemonilo products in West Nusa
Tenggara. The number of samples taken was 120 consumers aged 20-50
years. The sampling technique used was the purposive sampling technique.
The data analysis used in this study was multiple linear regression analysis
with SPSS 2.6 for windows applications. The results showed that health
consciousness and food safety concern does not affect willingness to pay.
Meanwhile, familiarity with the advertisement significantly affects willingness
to pay.

Keywords: health consciousness; food safety concern; familiarity in
advertisement; willingness to pay.

INTRODUCTION

In the current era of globalisation, global compe-
tition is getting more demanding in all aspects.
Factors that can support the quality of human
resources are essential to consider competing.
One of the factors that can help the performance
of human resources in the era of globalisation is
health. Today, more and more people are starting
to realise and change their habits by paying at-
tention to their lifestyles, such as healthy food
consumption patterns to overcome health prob-
lems. At this time in Indonesia, the demand for
organic products is quite significant. However,
organic food marketing in Indonesia is still con-
strained by the perception of the price of organic
food, which is considered expensive. For this rea-
son, companies need to determine a suitable
marketing strategy so that consumers are willing
to pay for healthy food products. According to
[7], willingness to pay is the highest price a con-
sumer is willing to pay to get a benefit in the form
of goods or services.

In general, some people consider organic food an
expensive product, but for those who adopt a
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healthy lifestyle, this is not uncommon, and they
are still willing to pay more for the food they
want to consume. Nearly 64% of consumers in
the world say that they are willing to pay more
for food or drinks that contain the desired ingre-
dients according to their health concerns [22].

The World Instant Noodles Association shows
that Indonesia ranks second with the highest
global demand for noodles. Seeing the high de-
mand for instant noodles in Indonesia, producers
that create instant noodle products that use or-
ganic ingredients have emerged. They make
products that are safer to consume regularly, one
of which is instant noodles launched by
Lemonilo, which are made from organic ingredi-
ents and various selected spices. Since its launch
in September 2017, Lemonilo has received quite
a positive response. The advantages of Lemonilo
and how Lemonilo consumers feel about the
products have undoubtedly created a willingness
to pay for their product.

Companies increase consumers' willingness to
pay for the products offered by paying attention
to the health consciousness factor, which is a
concern to become better and motivated to im-
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prove, maintain, and maintain health and quality
of life by implementing a healthy lifestyle. On the
other hand, the increasingly fierce competition in
the food industry can open up the possibility for
companies to carry out unethical behaviour, for
example, by using chemicals in producing these
foods. Therefore, attention to food safety (food
safety concern) by consuming organic food can
be used as an alternative to reduce the risk of
these health problems.

This research stems from the inconsistency of the
results of previous studies. For example, research
conducted by [1, 18] shows that the health con-
sciousness variable significantly affects willing-
ness to pay in consumers' willingness to pay for
organic products. But a different opinion was ex-
pressed by [2], where the results of his research
show that women aged 17 years and over who
routinely use cosmetics and are considering buy-
ing green cosmetics show that the health con-
sciousness variable has no significant effect on
willingness to pay.

In addition, research on the effect of a food safety
concern on willingness to pay also shows incon-
sistent results. Research conducted by [3] shows
that food safety concerns have a significant im-
pact on willingness to pay for purchasing organic
rice products. On the other hand, a different re-
sult was found by [4], who stated that food quali-
ty and food safety have the same impact on will-
ingness to pay, indicating an inevitable confusion
about their significance. In terms of familiarity,
some studies showed varied results. For exam-
ple, [5] research shows that most consumers are
willing to pay more because they know the bene-
fits or are familiar with these organic products.
On the other hand, [6] stated in his research that
familiarity with advertisements for purchasing
food supplement products does not significantly
affect willingness to pay.

With the inconsistency of previous studies' re-
sults, this research topic becomes interesting to
study. In addition, there are still not many studies
that specifically discuss willingness to pay for or-
ganic instant noodle products, so further re-
search is sorely needed. In particular, this study
will analyse the effect of health consciousness,
food safety concern, and familiarity in adver-
tisements on willingness to pay.

Literature review
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Willingness to Pay. Willingness to pay is an eco-
nomic value defined as a measurement of the
maximum number of people’s willingness to sac-
rifice goods and services to obtain other goods
and services. The concept of a person's willing-
ness to pay for goods or services produced by
natural resources and the environment is formal-
ly referred to as willingness to pay [6]. Addition-
ally, the author [7] explains the willingness to de-
liver the highest price given by the company to
prospective consumers to get products that can
provide a benefit and become a reference for
how many potential consumers value the prod-
uct.

The Effect of Health Consciousness on Willingness
to Pay. Authors [8] stated that health awareness
is oriented towards a healthy lifestyle. The au-
thor [9] re-conceptualises the dimensions that
previous researchers have made and finds three
dimensions in health consciousness, namely:

(1) Self-health awareness, the tendency to focus
attention on healthy behaviours such as activi-
ties, interests, and health-oriented opinions;

(2) Personal responsibility, people who are
aware of health feel more responsible for main-
taining health and tend not only to engage in
preventive behaviour and maintain health in dai-
ly life but also actively participate in the health
community;

(3) Health motivation indicates an individual's
intrinsic motivation to maintain good health and
its reflection or responsibility for health.

According to [36], the most frequent motive for
buying organic food is consumers' perception
that organic food is healthier for consumption.
Consumers of organic foods may be more aware
that the amount of food they consume can affect
their health. They value health and pay more at-
tention to choosing natural and healthy foods to
maintain and improve their health. After the con-
sumers know that organic food is healthy, the
tendency to buy organic food is even greater.
Therefore, this study proposes the first hypothe-
sis as follows: Hi: Health consciousness affects
willingness to pay for the purchase of Lemonilo
healthy food products.

The Effect of Food Safety Concerns on Willingness
to Pay. According to [37], food safety is defined as
the freedom of food from substances or materials
that can harm the body without distinguishing
whether the meaning is naturally present in the
ingredients used or mixed intentionally or unin-
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tentionally into food ingredients finished food.
On the other hand, [38] defines food safety as a
condition and effort to maintain food quality to
prevent contamination or foodborne disease.

Authors [39] define food safety as a consumer
concern with food produced from chemical
sprays, fertilisers, and preservatives. Consumers
are generally willing to pay or buy a product that
increases food safety concerns, so it is said that
food safety concerns can influence consumers
before making a purchase decision. Authors [40]
support this statement by stating in their re-
search that food safety concerns have become a
motivating factor for consumers to seek safer
food and guaranteed quality or attributes. There-
fore, the second hypothesis proposed in this
study is Hz: Food safety concerns affect willing-
ness to pay for purchases of Lemonilo healthy
food products.

The Effect of Familiarity in Advertisement on Will-
ingness to Pay. Authors [21] define familiarity as
how much the brand relates directly and indi-
rectly to the experiences that consumers have.
Consumers can obtain an indirect brand experi-
ence by reading advertisements, the brand’s ex-
posure, knowing from other people, and directly
buying products. Consumers tend to buy if they
are already familiar with a brand. Authors [40]
reveal the function of familiarity in identifying
the quality of an item or service. Besides, the
brand can increase the level of buyer efficiency.
The brand makes it easier for consumers to
search for goods or services.

Research by [22] states that forming brand
awareness can be done instantly or in a relatively
short time by using intense, unique and sensa-
tional advertising and attractive prizes in stores.
A known brand can increase positive familiarity
and the possibility of being included in the list of
brands to buy. If consumers perceive them as a
good quality brand, it will be easier for them to
pay more for the brand. So it can be concluded
that familiarity is the closeness between the con-
sumer and the brand and product to be pur-
chased. Based on this explanation, the third hy-
pothesis proposed in this study is Hz: Familiarity
in Advertisement affects willingness to pay on
purchases of Lemonilo healthy food products.

Conceptual Framework. The research concept
framework is a concept in the form of a systemat-
ically arranged chart, used to provide a brief view
of the object of research so that from this re-
search model, the direction and purpose of the
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research to be carried out will be known. The
conceptual framework of this research is as fol-
lows.

Y

Health Consciousness (H1) Willingness

to Pay

A 4

Food Safety Concern (Hi)

A 4

Familiarity (H1)

Figure 1 - Conceptual Framework

METHODS

Data collection is done by utilising the online
Google form questionnaire application. Respond-
ents come from various demographics (in terms
of gender, origin, age, occupation and monthly
income). The sampling technique used is purpos-
ive sampling, and then questionnaires are dis-
tributed to 120 respondents who are Lemonillo
consumers aged between 20-50 years. Meas-
urement of variable indicators adopted from
previous research, namely health awareness
from [12], food safety concern from [13], famili-
arity with an advertisement from [14] and will-
ingness to pay from [15]. All items were evaluat-
ed using a five-point Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree).

Validity and reliability tests were performed us-
ing IBM SPSS version 26 before examining the
entire model. A variable is said to be valid and
reliable if it gives Cronbach's alpha value = 0.60
[10, 11]. Data analysis in this study used multiple
linear regression. Regression analysis is a statis-
tical technique that analyses the linear relation-
ship between two variables by estimating the co-
efficients for a straight line equation, one variable
is expressed as the dependent variable, and the
other variable is expressed as the independent
variable [13].

This study collected responses from 120 re-
spondents. Because it uses an online question-
naire form, all questions can be set to be manda-
tory so that respondents would answer all the
questions asked. The characteristics of respond-
ents are very varied. One hundred thirty-eight
males and 82 females, most of whom (86.7%)
were aged between 20 and 30 years. The most
dominant occupation of respondents is a private
employee (41.7%), while 63 of the respondents
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fall into the category whose monthly income is
Rp<2 miln. Complete data can be seen in the fol-
lowing table.

Table 1 - Characteristics of Respondents

Variable Description  |Number| %
Gender Male 38(31.7
Female 82]68.3
Age 20-30 years 104 |86.7
30-40 years 10| 8.3
40-50 years 5| 4.2
>50 years 1| 0.8
Address Mataram 41|34.2
West Lombok 32|26.7
Central Lombok 21|17.5
North Lombok 9| 7.5
Sumbawa 7| 5.8
Bima 6 5
Dompu 4| 3.3
Occupation Private Employee 50(12.5
College Student 24| 20
Entrepreneur 31|25.8
Civil Servant 15]12.5
Monthly Income | < Rp 2 mln 63|52.5
Rp 2-5 mln 39(32.5
Rp 5-10 mln 14|11.6
Rp 10-15 mIn 2| 1.7
=Rp 15 min 2] 1.7
RESULTS AND DISCUSSION

The Cronbach Alpha value was used; the results
are shown in Table 2 below. According to [10,
11], reliability testing is a tool used to measure a
questionnaire which is an indicator of a variable
or constructs. The variable is said to be valid and

Table 3 - Summary of ltem-total correlation

reliable if it gives Cronbach's alpha value = 0.60.
Based on the following table, the questionnaire in
this study is said to be reliable. In addition, it can
also be seen from the table that, on average, food
safety concern is the priority for consumers.

Table 2 - Reliability Test Result

. Mean Cronbach's

Variable Alpha
Health Consciousness 4.21 0.871
(8 items)
Food Safety Concern 4.22 0.841
(7 items)
Familiarity in 3.55 0.850
advertisement (5
items)
Willingness to Pay (4 3.88 0.691
items)

In terms of the scales' validity, it was evaluated
by item-total correlation analyses. The result is
displayed in Table 2, where all item-total correla-
tion coefficients surpassed the critical value of r
table 0.361 and were statistically significant at p
< 0.01. The scales were therefore reliable and
valid. Moreover, the examination of the variance
inflation factor (VIF) indicated that multicolline-
arity was not a problem in the data as they were
within tolerable limit; i.e. tolerance values were
between 1.076 to 2.319, which were <10 [13].
Therefore, the authors are confident in the re-
gression results.

Variable Statement [tem ftem Tgtal
Correlations
Health Consciousness [ am alert to any changes in my health X1.1 0.653
| think a lot about my health X1.2 0.754
[ am self-conscious about my health X1.3 0.619
I care about my health X1.4 0.754
I check my health regularly X1.5 0.725
I am very involved with my health X1.6 0.793
[ am aware of the state of my physical healthas1 |X1.7 0.751
go about the day
[ pay attention to my physical health as I go X1.8 0.771
about the day
Food Safety Concern [ am apprehensive about the safety of my food |X2.1 0.842
I'm worried that there are harmful chemicals in |X2.2 0.608
the food [ usually eat
[ pay attention to the safety of the food products |X2.3 0.828
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Variable Statement Item [tem thal
Correlations
I consume
[ am concerned about the current danger of the |X2.4 0.570
disease and try to take action to prevent it
[ sacrificed a lot for my health X2.5 0.746
[ think it's essential to know well how to eat X2.6 0.806
healthily
I know the content of organic food X2.7 0.674
Familiarity in Advertisement | I know about the Lemonilo brand X3.1 0.707
[ have various knowledge about the taste of X3.2 0.906
Lemonilo noodles
When buying noodles, [ compare them with X3.3 0.758
brands I have never known
[ love the Lemonilo brand, so it's tough for me to |X3.4 0.834
switch to another noodle brand
Lemonilo products use quality ingredients X3.5 0.787
Willingness to Pay [ am willing to pay more to get healthier Y.1 0.820
products to consume
The price of Lemonilo products is by the quality |Y.2 0.781
[ think that products labelled organic are better |Y.3 0.660
for consumption
Lemonilo noodles taste delicious Y.4 0.673

Notes: *Correlation is significant at the 0.01 level (2-tailed)

For analysis and hypothesis testing, the authors
used regression analysis using SPSS 26. As a re-
sult, a regression model was developed and dis-
played in table 4. Table 4 shows that Health con-
sciousness and food safety concerns do not affect
the willingness to pay. On the other hand, the da-
ta indicate that familiarity with advertisements
significantly affects willingness to pay.

Table 4 - Regression Analysis on the Effect of Health
Consciousness, Food Safety Concern, and Familiarity
in Advertisement on the Willingness to Pay

Variable B c01tmt Sig | Conclusion
Health 0.129(1.322|0.189|H; (not
Consciousness supported)
Food Safety 0.059(0.597|0.552|Hz (not
Concern supported)
Familiarity in |[0.658|9.867|0.000 | H3
Advertisement (supported)

F=42.029; p =.000; R =.722; adjusted R* = .508;
Std error of the estimate = 1.58146

Based on the information above, it can be seen
that the value of the coefficient of determination
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or adjusted R? is 0.508. This means that the will-
ingness to pay variable is simultaneously influ-
enced by the Health Consciousness, Food Safety
concerns, and Familiarity with Advertisement
variables by 50.8%. The remaining 49.2% is in-
fluenced by other variables not discussed in this
study. In addition, it is obtained that the f count is
greater than the f table (f count 42.029 > f table
3.13 with a p significance value of 0.000, which is
smaller than 0.05 so that it is said that the re-
search model with variables X; (Health Con-
sciousness), Xz (Food Safety Concern) and X3
(Food Safety Concern) can or is feasible to use to
predict willingness to pay (Y).

The Effect of Health Consciousness on Willingness
to Pay. The research data shows that the t-count
value of the health consciousness variable is
1.322 (smaller than t-table 1.980 with a signifi-
cance of 0.189 (greater than 0.05). This result
means that the health consciousness variable
does not affect willingness to pay. This can also
mean that in this case of Lemonilo healthy food
products, although the health consciousness var-
iable increase, it will have no significant effect on
consumers' willingness to pay. The results of this
study support the results of previous research
conducted by [2], which showed that health con-
sciousness did not affect purchasing green cos-
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metics. The dominant indicator of health con-
sciousness is health alertness, namely the level of
individual awareness of their physical health
condition. However, this is not a factor that can
affect consumers' willingness to pay more for
healthy food products.

The Effect of Food Safety Concerns on Willingness
to Pay. Based on the results of research conduct-
ed, food safety concerns do not affect willingness
to pay. This is indicated by the t value of the food
safety concern variable, which is 0.597 (smaller
than t table 1,980 with a significance of 0.552
(greater than 0.05). This means that although the
food safety concern variable increases, it does
not affect the willingness of consumers to pay for
healthy food products. The results of this study
support the results of previous research con-
ducted by [18], which shows that food safety
concerns do not affect consumers' willingness to
pay more. The most dominant indicator of food
safety concern variables in this study is the
knowledge indicator, where consumers assume
it is essential to know how healthy the food is.
But this is not a factor that can affect consumers'
willingness to pay for healthy food products. This
is explained by [19, 20, 21]. Consumers' willing-
ness to pay is influenced by different factors such
as age, number of family members, personal con-
sumer concerns, family spending, and consumer
trust in a product.

The Effect of Familiarity in Advertisement on Will-
ingness to Pay. Based on the research results, it is
known that the t value for the familiarity in the
advertisement variable is 9.867 (larger than t ta-
ble 1.980 with a significance of 0.000 (less than
0.05). Thus, it is concluded that familiarity with
advertisements significantly affects willingness
to pay. It is one of the many factors that can con-
sider by consumers in buying or consuming a
product. This means that familiarity in advertis-
ing is the closeness between consumers and the
brand and the effect they will buy. If Lemonilo
advertises heavily, it will increase the willingness
of consumers to pay more for these healthy food
products. Products that the consumers know can
increase positive familiarity and the possibility of
being included in the list of products to be pur-
chased by consumers.

This study's results align with the respondents'
answers to the five statements of familiarity in
advertising. This indicates that in the willingness
to pay more for healthy food products, consum-

Section “Economics”

ers need to know or be familiar with the brand.
In addition to consumers knowing that the in-
gredients used in nutritional food products are
high quality, consumers will find it easier to pay
for them. The results of this study support the
results of previous research conducted by [22],
showing that consumers' willingness to pay more
for organic vegetables indicates that most con-
sumers are willing to pay more because they
know the benefits or are familiar with these or-
ganic products.

CONCLUSIONS

This study provides empirical evidence on
whether there is an influence between health
consciousness, food safety concern and familiari-
ty in advertisements on willingness to pay. The
results show that health consciousness does not
affect willingness to pay. This is in line with the
findings of [2] that health consciousness has no
significant effect on purchasing green cosmetics.
Food safety concern has no significant impact on
willingness to pay either. This is in line with [23]
research. On the other hand, familiarity with the
advertisement significantly affects willingness to
pay. This strengthens the research conducted by
[24] that most consumers are willing to pay more
because they know or are familiar with organic
carrot vegetable products.

This research has managerial implications for the
Lemonilo company, namely that the company
must pay attention to the reputation built to sur-
vive. Furthermore, companies can be directly in-
volved in educating consumers to be more aware
of their health and provide information on the
importance of health awareness. In addition,
Lemonilo, as a healthy lifestyle brand, can pro-
vide information and educate consumers about
the ingredients in Lemonilo products so that con-
sumers have more confidence in buying and con-
suming these Lemonilo products.

The limitations of this study are that the research
object is only focused on healthy food products
from the Lemonilo brand, which is only one of
many healthy foods available and that the scope
of the research is only in the West Nusa Tenggara
area. Further research can be conducted with
more comprehensive area coverage. Future re-
searchers can also add other variables to the re-
search model to enrich the findings.
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Abstract. This study aims to examine and analyze the influence of financial
literacy, herding behaviour, and overconfidence on the investment decisions
of the millennial generation in Mataram. A total of 100 millennial investors in
Mataram City became respondents in this study. Structural Equation
Modeling using intelligent PLS software was used in this study to analyze the
data. The study's results prove that financial literacy and overconfidence
have a positive and significant effect on the investment decisions of the
millennial generation.

In contrast, herding behaviour does not have a positive and considerable
influence on the investment decisions of the millennial generation. The
results of this study indicate that in addition to investors having good
financial literacy, investors can also behave biased in capturing investment
decisions, such as being too confident in their information. Excessive trust in
investors can make investors wrong in analyzing, impacting lousy investment
decisions.

Keywords: investment decisions; financial literacy; herding behaviour;
overconfidence.

INTRODUCTION

In line with the current economic growth, the
stock market has become the most effective
means of encouraging national economic devel-
opment and building infrastructure [11]. The
capital market is the best way to increase eco-
nomic growth and national development. Many
people are starting to understand the value of
investing. Investing in stocks offers a significant
return on investment [14]. The increase in the
number of individual investors (Single Investor
Identification) encourages the development of
the derivatives market in December 2021 by
7,489,337 investors. The number of individual
investors is believed to increase yearly from
2017 to 2021 based on Indonesian Central Secu-
rities Depository (KSEI) data. The increase in SID
numbers from 2020 to 2021 is around 3,608,584,
or about 93% from 3,880,753 to 7,489,337.

In addition, according to the latest investor de-
mographic data in Indonesia, Java is the island
with the highest concentration of investors at
69.83%, while Bali, NTB and NTT are growing

Section “Economics”

much slower, at 3.33% in 2021. According to da-
ta KSEI, the capital market in Indonesia is domi-
nated by the millennial generation, which was
around 60.02% of the total 7,489,337 investors.
This shows the importance of investing in the
millennial generation, an age that has developed
computers and the internet and can be easier to
learn related to finance and apply it to life. This
shows that the millennial generation has great
potential to invest in the capital market.

Currently, the millennial generation is the gener-
ation that dominates the population in various
regions. The millennial generation in Mataram
has massive information technology capabilities,
making accessing everything they need easier.
The millennial generation has great potential to
invest in the capital market [15]. With increasing
investment activity, the success or failure of an
investor is determined by whether or not the in-
vestor's investment decisions are right, both in
determining the type of investment and the time
to invest [16]. Investing in one or more assets in
the hope of earning a profit in the future is
known as an investment decision. A tiered tempo
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causes investment decisions to be considered
carefully because they have a long-term impact.
But along with developments, in making deci-
sions, not all investors behave rationally, but be-
havioural factors within investors influence in-
vestors in making investment decisions [17].

Millennials typically exhibit discriminatory be-
haviour that is emotionally erratic and uncontrol-
lable, thus making quick decisions about invest-
ing. Decisions are based on human emotions,
traits, preferences, and involvement which are
part of intelligence and social existence. In addi-
tion, overconfidence and herd characteristics
(following behaviours) can be explained by be-
havioural finance theory. Millennial investors of-
ten make decisions that are not based on correct
financial theory, which can lead to cognitive bias.
Cognitive bias is a mental process not supported
by solid reasoning and not based on rational con-
siderations, so there are deviations and errors of
judgment, which are irrational behaviour.

Investors with a rational mindset often take the
time and carefully consider their investment op-
tions to reduce the losses. According to the theo-
ry of planned behaviour, an investor's attitude
will impact whether or not they are interested in
making the desired decision. The knowledge of
finances owned by an investor will affect the re-
sults of his investment decisions when deciding
to start investing. Investors who are less rational
or irrational often make choices influenced by
psychology or behaviour based on their emotions
or feelings, resulting in poor choices. This irra-
tional mindset can lead to biased decisions in
stock transactions [19]. Bias in financial behav-
iour is explained by overconfidence theory and
economic dissonance bias theory (cognitive dis-
sonance theory) in behavioural finance theory.

Among the aspects that can impact investors' re-
quirements to invest are financial literacy and
cognitive bias, namely herding behaviour and
overconfidence. Financial literacy is defined as an
understanding of financial concepts by an inves-
tor, which allows investors to have the ability to
make sound investment decisions and the confi-
dence to manage personal finances so that, in the
end, investors can make healthy investments de-
cision. When an investor decides to submit a de-
cision, he must have a strong understanding of
finance (financial literacy) so that the decision
has a clear direction that can be used as a motiva-
tor for investors when making investment deci-
sions.
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When investors make investment decisions, in-
vestors can be influenced by herding behaviour.
This behaviour is the behaviour when investors
around them impact investors. Other investors'
decisions easily influence someone with herding
behaviour, which can affect the investment deci-
sion-making [7]. Herding behaviour is only done
by investors because there is no clear infor-
mation that creates an intention to track the be-
haviour of other investors who have been there
first. Herding behaviour is a biased personality
that follows the steps of other shareholders in
making investment decisions [16].

The level of investor confidence when it has been
successful with the investments made will con-
tinue to increase to make other investments in
the future. This self-confidence is called overcon-
fidence [24]. This overconfidence behaviour will
be seen in investors who overestimate their skills
when evaluating a company's capacity as an in-
vestment destination [15].

Previous studies that tested different factors and
found varying results examined the determinants
of investment decisions. Research [8] shows that
financial literacy impacts investment decisions,
contrary to analysis [22], which shows that the
financial literacy of investors cannot be the cause
of whether or not an investor is right in deter-
mining reasonable and correct decisions. Re-
search [1] reveals that herding behaviour affects
investment decisions; conversely, with research
[16], herding behaviour does not influence in-
vestment decision variables. Study [19] found
that overconfidence behaviour affects invest-
ment decisions,

Many previous studies, including articles related
to this research topic, were used as references
during research development. Study [2] investi-
gated the effect of financial literacy on capital
market investment decisions. This analysis estab-
lishes that investment decisions influence litera-
cy. Students who have a strong understanding of
investing and finance should have a strong inter-
est in investing because they understand the
choices they will make. This financial literacy de-
bate is one aspect that does not only emphasize
investment skills and awareness. Factors that can
influence economic decisions about when to in-
vest are taking into account the risks and mini-
mum capital requirements and is one of the

The influence of psychological factors on the in-
vestment decisions of young investors in Ambon
City shows the act of following other investors
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and relying more on group knowledge than indi-
vidual information; a study conducted by [15].
Assuming this reaction can simplify investors to
get an accurate explanation, more investors are
also being watched. Shareholders who have en-
countered deficits in the past may exhibit herd-
ing behaviour in making decisions by choosing to
emulate other investors. Following in the foot-
steps of other investors is the impact of the doubt
when selecting stocks to invest in.

The research [4] surveyed gold customers in
Hungary; this study looks at the impact of over-
confidence behaviour on investment decisions.
Study findings reveal overconfidence has a bene-
ficial effect on investment choices. According to
respondents’ responses, they are confident in
their financial decisions and highly confident in
their knowledge and skills in the investment
field. Research that explains cognitive aspects
such as self-confidence results in a lack of inves-
tor sensitivity and accurate understanding of in-
formation, supported by discussions about the
impact of overconfidence on financial decisions.
Overconfident investors believe they can exploit
their knowledge or information to their ad-
vantage, but this is entirely delusional.

It is essential to re-examine the effect of the vari-
able financial literacy, herding behaviour, and
overconfidence in investment decisions. As pre-
viously mentioned, investors in West Nusa
Tenggara occupy a low position along with Bali
and NTT, with a percentage of 3.33%, so this re-
search wants to find out the attitude or behav-
iour of millennial investors, especially those in
Mataram, which is the object of this research. In
addition, the uniqueness of this study is to use
millennial participants from Mataram to evaluate
the behaviour of investors in the capital market.
Concepts of behavioural finance theory include
overconfidence theory and financial cognitive
dissonance theory. This research is expected to
empirically prove the theory of planned behav-
iour, economic dissonance bias theory and over-
confidence theory in behavioural finance theory
as a theory that supports investment decisions in
the millennial generation. This research is ex-
pected to provide various utilities to the broader
community to obtain additional information re-
lated to things that must be considered before
investing, especially in behaviours that can cause
investors to do things that are detrimental to
themselves. For financial and educational institu-
tions, the results of this research are expected to
be used as motivation to provide intensive train-
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ing and seminars related to investor attitudes
and behaviour, whether deviant or not.

METHODS

In this research, the associative research method
is used, which aims to determine the relationship
between the variables studied [23]. Quantitative
methodology is used in this research to collect
data in numerical form (numbers) to be tested
and analyzed to obtain generalizable scientific
results [17]. The respondents in this research are
millennial generation investors in Mataram. The
reason for choosing a research location for inves-
tors in Mataram is because Mataram is a city
where researchers are located and can be
reached by researchers. This research was con-
ducted by distributing questionnaires to inves-
tors in the Mataram who participate in securities
companies that actively operate online stock
transactions on the stock exchange.

In this study, the population of Mataram City who
invests in the capital market cannot be known
with certainty. So, determining the number of
samples used is using the purposive sampling
technique. Regarding the qualifications used to
determine the respondents for this research, they
are (1) Millennials born in the 1980-2000 peri-
od; (2) they have or are currently undergoing in-
vestment; (3) Domiciled in Mataram City.

To calculate the sample in a population that is
not known with certainty in this research [21]:

Exo0)?
n= -, 8y
_(1,96)x(0,25)2

222) - 96.04
0,05

where n - sample value; Z - level of confi-
dence/significance; e - 5% margin of error; n -
level of significance.

With 95% confidence or Z = 1.96 and e = 0.05.
The calculation results show that 96.04 respond-
ents or rounded up to 100 respondents. The
statements in this research are measured using a
Likert scale of 1 to 5. Structural equation model-
ling (SEM) was used to evaluate and test research
data using smart PLS software. In this research,
the measurement used is reflective form meas-
urement, which shows that variance is a manifes-
tation of a latent construct, where all indicators
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move together so that if there is a change in one
indicator, it will change the other indicators. In
the reflective form, it is assumed that the mani-
festation variable can measure the indicators that
form the construct with the latent variable.

Ki=a+ B FL+ B2 HB + B3 0C + & (2)

KI - Investment Decision; FL - Financial literacy;
HB - Herding behaviour; OC - Overconfidence; o
- Constant regression coefficient; 31 - Regres-
sion coefficient of each proxy; € - Error term.

The steps of the research method using a struc-
tural equation modelling approach through
smart PLS is to test the outer model, which is car-
ried out using the convergent validity test, dis-
criminant  validity, = composite reliability,
Cronbach alpha and goodness fit of the model
test, and inner model analysis, including R?, Q2
Predictive Relevance, Path Coefficient and hy-
pothesis testing.

The hypotheses of this research are:

H; - Financial literacy has a positive and signifi-
cant effect on investment decisions in Millennial
Generation;

H> - Herding behaviour has a positive and signif-
icant effect on investment decisions in Millennial
Generation;

H3z - Overconfidence positively and significantly
affects investment decisions in Millennial Gener-

Table 1 - Discriminant Validity Test Results

ation. This research applies a one-tailed test so
that the t-table used in this research is 1.67.

RESULTS AND DISCUSSION

The West Nusa Tenggara capital market is domi-
nated by millennial investors, according to the
Indonesia Stock Exchange (IDX) in Mataram,
where the number of investors aged 18 to 25
years has reached 16,471 (SID). Then investors
in the capital market aged 26 to 30 years with
6,341 SID and investors aged 31 to 40 years with
5,811 SID. The total SID for investors aged 41 to
100 is 3,583. The research questionnaire was
made from the questionnaire used in previous
studies. With a sample of 100 Mataram city re-
spondents, the purpose of descriptive statistical
analysis is to provide an overview of each data
for both exogenous variables, namely financial
literacy, herding behaviour, and overconfidence
and endogenous variables, namely investment
decisions.

Outer Model Test Results

The validity of the study was tested. The first is
discriminant validity testing. This test is used to
confirm that each statement represents the con-
cept of the variable for discriminant validity test-
ing. For discriminant, validity testing is observed
through a cross-loading score. This test ensures
that each statement indicator has a different con-
cept.

Indicator| Investment |Indicator| Financial |Indicator| Herding |Indicator|Overconfidence
Decision literacy behaviour

KI1 0.641 FL1 0.735 HB1 0.934 0C1 0.757
KI2 0.615 FL2 0.629 HB2 0.939 0C2 0.875
KI3 0.688 FL3 0.608 HB3 0.906 0C3 0.897
KI4 0.691 FL4 0.660 HB4 0.893 0C4 0.821
KI5 0.746 FL5 0.624
KI6 0.695 FL6 0.800
KI7 0.777 FL7 0.717
KI8 0.778 FL8 0.756
KI9 0.723 FL9 0.693

FL10 0.743

FL11 0.801

FL12 0.756
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From table 1, the results of the discriminant va-
lidity test can be seen that some statement indi-
cators get an outer loading below 0.7. Such as the
indicators KI1, KI2, KI3, KI4, and KI6, which suc-
cessively get an external loading value of 0.641,
0.615, 0.688, 0.691 and 0.695, are indicators that
explain investment decision variables, FL2, FL3,
FL4, FL5, FL9 which have an outer loading value
of 0.629, 0.608, 0.660, 0.624 and 0.693. Several
indicators with an external loading value below
0.7 indicate that the indicators for investment
decision variables and financial literacy have low

Table 2 - Discriminant Validity Test (Dropping)

validity because they do not meet the loading re-
quirements. So based on this, before the next test
is carried out, the invalid indicator must be re-
moved (dropping), but after dropping, it is found
that there are still indicators that have an outer
loading below 0.7, so the deletion is carried out
again for the second. A re-calculation is carried
out to give confidence that the external loading
value is above 0.70. Table 2 shows the results of
the second retest (dropping) for the discriminant
validity test.

Indicator Investment Indicator Financial Indicator Herding Indicator | Overconfidence
Decision literacy behaviour

KI5 0.751 FL1 0.758 HB1 0.935 0C1 0.738

KI7 0.883 FL6 0.738 HB2 0.940 0C2 0.883

KI8 0.829 FL8 0.770 HB3 0.906 0C3 0.906

KI9 0.828 FL10 0.834 HB4 0.891 0C4 0.822
FL11 0.846
FL12 0.837

Then, a re-calculation is carried out to confirm
that the outer loading value is above 0.70. Table 2
shows the results of the second retest (dropping)
for the discriminant validity test. Then, a re-
calculation is carried out to confirm that the out-
er loading value is above 0.70. Table 2 shows the
results of the second retest (dropping) for the
discriminant validity test.

Based on table 2, after the deletion test, it can be
seen that all indicators have discriminant validity
values above 0.7. Therefore it can be interpreted
that the discriminant validity test of all state-
ments for all variables is said to be valid, and
then the concurrent validity test is carried out.
Convergent and discriminant validity tests were
used in this research to test the validity. The cal-
culation of the contemporary validity test of this
research can be seen in table 1. In this research,
the convergent validity test is applied to know
the validity of the variable and to find out wheth-
er the variable has a good construct. This test is
measured using the average variance extracted
(AVE) score. Discriminant validity testing in this
research was assessed based on the rule of
thumb with the average variance extracted (AVE)
value required to be above 0.50 [13]. Table 3
shows the results of AVE from the Convergent
Validity test.

Section “Economics”

Table 3 - Convergent Validity Test Results

Variable Average Variance Extracted
Financial literacy 0.637
Herding behaviour 0.843
Overconfidence 0.705
Investment decision |0.680

The validity of each indicator variable used is as-
sessed using convergence validity. Assuming the
variable has a high correlation with the compo-
nent, this test aims to ascertain whether the vari-
able is an accurate representation of the element.
The results of table 3 show that the AVE value is
more significant and higher than the 0.5 (rule of
thumb) used in determining convergent validity
in this study. This means that the fact of all varia-
bles is declared valid.

The composite reliability and Cronbach alpha
reliability tests were used to conduct the reliabil-
ity test in this research. The purpose of this relia-
bility test is to establish the level of confidence in
the variables under consideration. The general
rule is that the value must be greater than 0.7,
but 0.6 is still acceptable [13].

The two reliability tests (Table 4), composite re-
liability and Cronbach's alpha, show that the reli-
ability value is above 0.70 or higher.
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Table 4 - Reliability Test Results

Variable Cronbach Composite

Alpha Reliability
Financial literacy 0.886 0.913
Herding behaviour 0.938 0.956
Overconfidence 0.859 0.905
Investment 0.843 0.894
Decision

Therefore all variables in this research are con-
sidered reliable. It was determined that the ques-
tionnaire used was consistent and reliable.

Next is the goodness of fit model test, which is
carried out to evaluate the suitability of the re-
search model. If the SRMR score is < 0.10, it can
be interpreted that the research model is feasi-
ble. The research model is not viable if the SRMR
value is > 0.15. In this research, the fit model test
produces the results in Table 5.

Table 5 - Goodness of Fit. Test Results

cross-validated redundancy construct section.
Where in this study, measured from the value of
Q? predictive relevance, the quality categoriza-
tion of Q2 is 0.02 (weak), 0.15 (medi-
um/moderate), and 0.35 (large). Table 7 shows
the results of the calculation of the Q? test.

Table 7 — Q% Predictive Relevance Test Results

Variable Q2

Investment decision 0.326

Saturated Model Estimated Model

SRMR 0.072 0.072

The test results show that the SRMR value is
0.072 based on this study's test findings. It shows
that the structural formula used in this study can
be applied.

Inner Model Test Results. Furthermore, testing is
carried out for the inner model in this research.
This study's internal model tests the coefficient
of determination R?, (2 predictive relevance, path
coefficient and hypothesis testing. The coefficient
of determination test is seen through the R? as-
sessment of 0.67, 0.33, and 0.19, which implies
forming a strong, moderate and weak research
model. The better the prediction value is given,
the stronger the coefficient of determination
proposed.

Table 6 - Results of the Coefficient of Determination

Based on the test in table 7, it is found that the
value of Q2 is 0.326. This result can be interpret-
ed as the relative impact of the structural model
on the measurement of endogenous variables is
quite large. Furthermore, testing is carried out on
how strong the effect and influence of exogenous
variables on endogenous variables is by conduct-
ing a path coefficient test.

The influence of financial literacy on investment
decisions is 6.347, as shown in Table 8, reflecting
the highest path coefficient value.

Table 8 - Path Coefficient. Test Results

Variable mean | STDEV | t-values
Financial literacy 0.578 |0.091 6347
Herding behaviour 0.011 [0.070 0.143
Overconfidence 0.187 |0.088 2,065

Variable R2

Investment decision 0.531

The R2-test can be seen that be 0.531. Therefore,
it can be concluded that the R? of this research is
included in the high category. Furthermore, the
Q? test can be seen based on blindfolding in the
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Overconfidence in investment decisions has the
second most significant effect, with a t-value of
2.065. In contrast, the slightest impact is indicat-
ed by the value of the herding behaviour variable
of 0.143 for investment decisions.

Hypothesis Test Results. Hypothesis testing of this
study was assessed through t-statistic scores and
probability scores. It is done by comparing the
statistical value with the t-table value and the p-
value score with 5% alpha, and the t-statistic
score used is 1.67. The following are the results
of hypothesis testing in this study.

Table 9 - Hypothesis Testing Results

Variable t-values p-values
Financial literacy 6.347 0.000
Herding behaviour 0.143 0.443
Overconfidence 2,065 0.020
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Based on the test results, the financial literacy
variable has a t value of 6.347.

The t-value of this test is greater than the t-table
value, which is 6.347>1.67. Furthermore, the p-
value for financial literacy is 0.000<0.05, so Hi is
accepted, that is, there is a positive and signifi-
cant relationship between financial literacy to
investment decisions, which has a substantial
impact on investment decisions, investment de-
cisions increase along with increasing financial
literacy.

The t-value of the herding behaviour variable is
0.143<1.67, which is smaller than the t-table val-
ue. The p-value of herding behaviour is
0.443>0.05, which is greater than the alpha val-
ue. From this, we can conclude that H; is rejected.
This shows that herding behaviour does not posi-
tively and significantly impact Millennials' in-
vestment decisions. This table also indicates that
overconfidence has a positive and statistically
significant effect.

The result of t value 2.065>1.67, which is greater
than the value in the t table, and the p-value of
overconfidence is 0.020<0.05, so Hs is considered
accepted. This shows that overconfidence influ-
ences the millennial generation's investment de-
cisions positively and significantly. The Overcon-
fidence of Mataram investors can explain this in
their investment decisions. And the p-value of
overconfidence is 0.020<0.05, so Hs is considered
accepted. This shows that overconfidence influ-
ences the millennial generation's investment de-
cisions positively and significantly. The overcon-
fidence of Mataram investors can explain this in
their investment decisions. And the p-value of
overconfidence is 0.020<0.05, so Hs is considered
accepted. This shows that overconfidence influ-
ences the millennial generation's investment de-
cisions positively and significantly. The overcon-
fidence of Mataram investors can explain this in
their investment decisions.

Influence of Financial Literacy on Millennial Gen-
eration Investment Decisions. It can be concluded
from the test that investment decisions have a
positive and significant impact on the financial
literacy aspect of the millennial generation of
Mataram City. The test results align with re-
search by [2], stating that financial literacy posi-
tively and significantly affects millennial invest-
ment decisions. This research provides insight
into the importance of financial literacy for mil-
lennial investors in Mataram before making in-
vestment decisions. Investors will pay attention

Section “Economics”

to investments that will be considered funda-
mentally and technically wise because financial
literacy assesses the ability of investors to handle
their finances. Investors can manage their fi-
nances by making intelligent choices for long-
term and short-term financial planning. Investors
also understand financial concepts. This means
that the increasing financial literacy of the mil-
lennial generation in Mataram allows investors
to be better at making decisions regarding in-
vestment. This research's findings align with the
theory of planned behaviour, showing that inves-
tors have control over the knowledge and infor-
mation available to make wise decisions.

The Influence of Herding Behaviour on Millennial
Generation's Investment Decisions. This study
finds that herding behaviour does not positively
and significantly affect investment decisions. This
Millennial Investment Decision does not imitate
the decisions that other investors observe or fi-
nancial market movements when investors in
Mataram make investment decisions, or millen-
nial investors in Mataram make investment deci-
sions based on their beliefs and information, con-
trary to the study conducted by [20], which says
that there is an effect of herding on investment
decisions. Instead, it is in line with the study [16],
which proves that there is no influence of the
herding behaviour variable on the investment
decisions of the millennial generation. Millennial
investors base their investment choices on their
analysis, judgment, and information. And that
sufficient information is provided to investors to
make informed decisions about their invest-
ments without relying on the review or
knowledge of other investors. The results of this
study contradict the financial cognitive disso-
nance bias theory, where the theory states that
investors tend to follow other investors if new
and existing information received from other in-
vestors is not balanced.

The Effect of Overconfidence on Millennial Genera-
tion Investment Decisions. This research found
that the level of overconfidence of millennial in-
vestors in the Mataram is high, as indicated by
the results of hypothesis testing. Investors with
high confidence believe they have more invest-
ment knowledge and expertise than other inves-
tors. This research is in line with the study [1],
which proves that overconfidence affects in-
vestment decisions. This confidence in investors
often causes investors to make mistakes in ana-
lyzing stocks which can lead to errors in invest-
ment decisions. The results of this study confirm
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the overconfidence theory in behavioural finance
theory, which explains that individuals can over-
estimate their abilities from the information they
have received.

CONCLUSIONS

Based on the survey results, financial literacy and
overconfidence positively and significantly affect
investment decisions for millennial Mataram, but
the herd behaviour variable does not. These re-
sults indicate that investors in Mataram have a
good understanding of the capital market. Still, it
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INTRODUCTION

Abstract. This study aims to identify the experiences of information technology (IT)
students in learning computer programming. Specifically, the feelings towards
learning programming and the challenges and difficulties encountered by IT
students were determined. The researcher used a phenomenological approach to
determine the commonality of lived experiences among the students. The study was
conducted during the second semester of Academic Year 2020-2021. The
participants were first-year students enrolled in a computer programming | course.
Open-ended questions were employed to gather responses. Since the data gathering
happened during the coronavirus 2019 pandemic, the researcher used Google Form
to collect responses. Participants were informed that the responses gathered were
treated with the utmost confidentiality, security, and anonymity, following ethical
research guidelines. Results revealed that participants have both positive and
negative views about learning programming. As to the feelings towards learning
computer programming, analysis shows that positive emotions include excitement
and good happy feelings towards writing programs and finding them fun,
challenging, and engaging. Negative feelings include being nervous, anxious,
confused, and having difficulty learning how to write programs because it is hard.
The challenges and problems encountered by IT students include difficulties
relating to the program's syntax, errors and debugging processes; lesson-related;
algorithm, analysis, resources, teaching, time-management, and personal factors.
The researcher suggests recommendations that would improve the quality of
teaching computer programming and offer new possible topics for future studies.

Keywords: challenges and difficulties; computer programming; lived experiences;
phenomenological; qualitative.

IT allows access to any information [3]. With the
growing number of integrated systems and mod-

The field of information technology (IT) contin-
ues to grow, and the demand for IT professionals
increases as humans realize the importance of IT
in various fields and disciplines. Expertise in the
information and communications technology
field has become necessary to address the de-
mands of different industries [1]. Information
technology involves storing, retrieving, and send-
ing information, which has become a vital com-
ponent of everyday lives. IT is the "study of sys-
tematic approaches to select, develop, apply, in-
tegrate, and administer secure computing tech-
nologies to enable users to accomplish their per-
sonal, organizational, and societal goals" [2].
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ern computing techniques and infrastructure,
such as the cloud, access to information has be-
come more accessible. IT also saves time in com-
plex tasks and fosters innovations [3] in different
sectors like education, business, healthcare,
transportation, agriculture, and governance.

In recent years, IT has facilitated communication
[3]- With improved and efficient communication
tools through IT, opportunities and improve-
ments have been achieved in different areas of
society. Social media, for instance, has allowed
people from other parts of the world to be easily
connected. IT also evidently helps the education
sector, especially during pandemics. With differ-
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ent communities' much-needed strict restrictions
to control the spread of Coronavirus 2019
(COVID-19), teaching and learning processes
have still been conducted. The shift to online and
flexible learning allowed students to continue
learning in the comfort of their homes while en-
suring safety and security.

The business sector has also benefited from IT.
Operations and business processes have been
improved using different computerized systems
and tools. Opportunities have been created, and
improvements have been achieved, which have
benefited society. Marketing goods and services
have dramatically improved with the use of dif-
ferent IT platforms. Thus, economic progress and
a better quality of life for everyone are continu-
ously achieved.

Writing computer programs is one of the essen-
tial skills for individuals wanting to pursue a ca-
reer in information technology and related com-
puting disciplines. In the Philippines, the Com-
mission on Higher Education (CHED) laid guide-
lines for the higher learning institutions intend-
ing to offer or currently offering information
technology and related computing programs
through the CMO 25 series of 2015. This docu-
ment sets the policies, standards, and guidelines
for undergraduate programs in information
technology, computer science, and information
systems [4]. Programming is at the core of these
computing programs. Thus, learning and devel-
oping this skill is a must for computing profes-
sionals.

Computer programming is writing instructions in
a language machine understand to perform the
desired process. The written machine instruc-
tions are called computer programs [5]. This set
of codes, which the computer understands, per-
forms functions and procedures to provide
meaningful output relevant to end-users. A group
of skills must be developed to write a computer
program effectively. Skills in designing the algo-
rithm, writing the program, understanding the
syntax of the programming language, applying
the correct logic, and the ability to use an inte-
grated development environment (IDE) in con-
structing programs are necessary skills [6][7].

The mastery of a programming language is nec-
essary for writing a program [8]. Today, various
programming languages have been made availa-
ble for professionals to develop computer pro-
grams effectively. Programming languages are
classified into object-oriented programming lan-
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guages, logic programming languages, procedur-
al programming languages, functional program-
ming languages, and scripting programming lan-
guages [9]. Another critical skill is debugging and
problem-solving [8]. An individual needs to pos-
sess these skills because writing solutions to real-
world problems is one of the ultimate goals of
programming. Finding answers and translating
them into codes is easier for an individual with
good problem-solving skills. Logical and abstract
thinking [8] is another essential programming
skill. In writing programs, one must understand
how to think logically to solve problems. Also,
looking at issues and solutions in an abstract
state helps create practical outputs. In addition,
communication skills [8] are essential program-
ming skills. Programmers must be able to effec-
tively express their thoughts and ideas to others
to effectively find solutions to existing problems
and open opportunities for collaboration. Anoth-
er skill one must develop is an eye for detail [8].
Writing programs require individuals to look into
more information clearly to provide the expected
output and solutions. Lastly, individuals must be
good at memorizing [8]. Since many program-
ming languages are available today, program-
mers must be very familiar with their language.
While syntax may differ from one programming
language to another, it is essential to deeply un-
derstand the similarities in structure, concepts,
and use.

Learning programming languages and writing
programs can be considered challenging tasks by
students [10], especially for those with a weak
logic and problem-solving foundation and those
who lack materials to use, such as computers.
Students must understand the problem, formu-
late the solution using standard problem-solving
procedures and techniques, and write the solu-
tion using a programming language for comput-
ers to understand and execute to produce the ex-
pected output [11]. However, writing computer
programs has been one of the challenges that
students are experiencing, especially those with a
weak foundation in logic, mathematics, critical
thinking, and problem-solving. Many novice stu-
dents have difficulty writing programs, which
may lead to programming anxiety. In a study
[12], researchers found that females tend to be
more anxious about programming than males.
However, in the same study, they also found out
that the anxiety of females positively affects their
academic performance. Thus, an increase in their
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programming anxiety may also contribute to the
improvement in their academic performance.

Previous studies have presented challenges and
difficulties experienced by students [1][6][11],
and the present study aims to contribute to the
growing body of literature. The study focuses on
the feelings, challenges and difficulties encoun-
tered in learning programming by first-year col-
lege students enrolled in the information tech-
nology undergraduate program. The study re-
sults may become a basis for crafting a plan of
action to improve the quality of the teaching and
learning process.

This study seeks to answer the following re-
search questions:

1. How to describe the feelings toward learning
programming IT students?

2. How do you explain IT students' challenges
and difficulties writing computer programs?

The study focused on the feelings towards chal-
lenges and difficulties the selected first-year stu-
dents encountered in learning programming
from the course Computer Programming I during
the first semester of Academic Year 2020-2021.
Results were only drawn and analyzed from the
responses of student-participants using open-
ended questions.

METHODS

The study used a phenomenological type of qual-
itative research to identify the participants' lived
experiences in learning programming. Phenome-
nological research seeks commonality within a
particular group to arrive at a description of spe-
cific expertise or phenomenon [13]. The lived ex-
periences of the IT students gathered using this
approach provide an understanding of the feel-
ings, challenges and difficulties encountered. This
may result in developing a plan of action to miti-
gate the negative impact of such experiences in
learning to program. Further, the results can also
be a basis for improving instructional strategies
in teaching programming.

The study was conducted during the second se-
mester of Academic Year 2020-2021. Three
hundred forty-eight (348) first-year students en-
rolled in computer programming I served as par-
ticipants in this study. In the data gathering, the
researcher employed a data gathering tool with
open-ended questions about their feelings to-
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wards learning programming and the challenges
and difficulties they encountered in writing pro-
grams. The conduct of data gathering happened
at the time of the coronavirus 2019 pandemic.
Thus, the researcher used Google Forms to col-
lect online responses from the participants. The
researcher ensured that the participants' an-
swers to open-ended questions were treated
with the utmost confidentiality.

RESULTS AND DISCUSSION

IT Students’ Feelings Towards Programming. The
results of the analysis on the most common feel-
ings towards programming are shown in Fig-
ure 1.

Confusing

Nervous
- Hardr
ood

Figure 1 - Word cloud of the most common keywords
mentioned about the feelings of IT students towards
programming

Answers to open-ended questions revealed that
participants had 55% positive and 45% negative
feelings. The researcher extracted these positive
and negative feelings expressed, and the results
showed that in terms of negative emotions, stu-
dents said that learning programming brought
them feelings of being nervous (19.80%), anx-
ious (4.60%), and confused (2.30%). In addition,
participants expressed that learning program-
ming is hard (17.5%) and difficult (14.66%). De-
scribed below are some of the responses of the
student-participants:

"l felt programming is difficult and requires us to
study hard".

"l feel nervous about writing programs; some
parts are hard to understand”.

"It is not easy for me. I feel so stressed sometimes
when I don't get the right code running".
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"Programming is not easy. Whenever our profes-
sor gives us an activity, I feel nervous because I am
not good at programming".

"For me, at first, programming is not easy to un-
derstand. I feel uncomfortable and nervous at the
same time".

"l felt uncomfortable writing programs because |
think it is not easy to understand and I am not fully
equipped with the things I needed to possess when
programming”.

"At first, I thought it was easy, but when problems
were given to us, I feel like I cannot answer them".

“Palagi pong kinakabahan sa takot na magkama-
li” (Feeling nervous because of the fear of making
mistakes).

On the other hand, student-participants positive-
ly expressed that learning programming brings
them feelings of excitement (8.90%), fun
(6.61%), and happiness (4.02%). Also, students
felt good (8.33%) about learning how to write a
program because they thought it was challenging
(2.30%) and interesting (2.01%). The following
statements are some of the responses of the stu-
dent-participants to the open-ended questions.

"[ feel excited to learn how to write programs even
if it may be difficult”.

"Programming boosts my confidence when I know
that my program works. Though there is a feeling
of nervousness, being proud is much greater”.

"Learning how to write programming is a chal-
lenging and fun experience for me." "I feel happy,
curious, and excited when we are talking about

programming. It is fun when we are doing it".

"l felt inspired thinking about successful pro-
grammers and others who have created their pro-
grams”.

"l feel good about programming. It is exciting to
learn”.

The expressed feelings about learning program-
ming by the student-respondents are familiar to
novice programmers. Authors [14] explain dif-
ferent emotions that novice programmers expe-
rience during their first computer programming
learning session. Primary emotions include flow
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and engagement, confusion, frustration, and
boredom. On the other hand, curiosity, happi-
ness, anxiety, surprise, anger, disgust, fear, and
sadness are rare feelings experienced. The per-
ception of the student-participants that learning
to program was difficult is supported by the stud-
ies of [15-17], expressing that programming in
higher education requires problem-solving and
higher-order thinking skills. Thus, students must
develop these skills to excel in a computing disci-
pline.

The feelings of anxiety, panic, and stress when
unable to solve programming errors [18] have
been reported as experienced by novice pro-
grammers. Negative emotions may lead to sor-
row and despair [19], and giving up may lead to
transferring to other degree programs when stu-
dents cannot overcome them. These feelings to-
ward learning programming should be ad-
dressed by appropriate intervention activities
and programs that can lead to a more effective
teaching-and-learning experience.

Challenges and Difficulties Encountered in Learn-
ing Programming. Figure 2 presents the most
common challenges and difficulties in learning
programming through a word cloud.

Debeﬁﬁéaing
Syntax

Figure 2 - Word cloud of the most common keywords
mentioned about the challenges and difficulties
encountered by IT students in learning programming

The top-most challenge and difficulty experi-
enced by student participants involved writing
the syntax (28.16%). They expressed that writing
computer programs alone is already challenging
because they need to be familiar with the pro-
gramming language, its syntax, operators, and
ways to write them. This is followed by debug-
ging (11.78%). Student-participants assert that
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finding errors and solving them is the next chal-
lenging task when learning to program. Mean-
while, lesson-related difficulties got 11.49% of
the responses of the participants. It is found that
understanding the topics such as decision state-
ments, iteration statements, and other essential
information needed in programming is challeng-
ing.

On the other hand, writing algorithms (7.76%)
was also expressed as a challenging activity for
students. Applying appropriate algorithms to
programs requires in-depth analysis. Thus, ana-
lyzing (5.46%) followed after this. For some,
their resources are a significant concern. Stu-
dents have difficulty learning programming be-
cause of the lack of resources such as computers
(4.89%). Others find it difficult to understand
how instructors discuss (2.58%), manage their
time (.86%), and other personal factors (.57%).
The student-respondents expressed the follow-
ing statements about the challenges and difficul-
ties experienced in learning programming.

"l have no computer to use to practice writing
programs"”.

"It is difficult for me to write the syntax. Most of
the time, I forget to use symbols like semicolons
properly, which results in errors in my program”.

"Some lessons are hard to understand, like loop-

. n

ing

"Applying the correct logic for the program or
proper algorithm is difficult”.

"Finding errors in my program is challenging.
Sometimes I don't know why my program doesn't
run even if the code is correct”.

The challenges and difficulties identified and ana-
lyzed from the responses of the student-
participants provide a clearer view of how to im-
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Abstract. This study aimed to identify and explain the planning for
implementing administrator leadership training at the Regional BPSDM of
West Nusa Tenggara Province. This study uses a qualitative research type
utilising a case study approach. Sources of data in this study use primary
data sources and secondary data. They collect data in this study using
observation techniques, interviews, and documentation. Data analysis is
based on data collection, data display, and checking the validity of the data
using the test of credibility, transferability, dependability, and confirmability.
The results showed that the planning process for administrator leadership
training includes: an analysis of training needs, participation, training
personnel, facilities and funding.
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INTRODUCTION

Improving the quality of human resources, espe-
cially the State Civil Apparatus (SCA), is very im-
portant [1] because SCA is the main element of
the country's human resources, which has a very
decisive role in the progress of the nation. So cre-
ative, innovative and professional staff are need-
ed to carry out government and development
tasks. Success in government administration and
development cannot be separated from the SCA
role. Therefore, it is necessary to effectively man-
age the government apparatus's human re-
sources (civil servants). Their competence can be
developed through education and training.

Every SCA with an echelon III position must have
managerial competence that can be measured
through the level of education, structural or
management training, and leadership experience.
The product of the education and training pro-
cess is output - alums of training participants.
The product's benefits are in the form of outcome
- the effect of training on the actual performance
of a training participant.

An administration official will needed who is re-
sponsible for leading the implementation of all
public service activities and government admin-
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istration and development for the sustainability
of organisational units. Namely, in improving the
performance of administrative units carried out
by supervisory officials and implementing offi-
cials in providing public services. Since employ-
ees are important assets of organisa-
tions/agencies engaged in services that rely on
the employees' productivity level, employees are
required to optimise their productivity.

Public services that are managed and controlled
correctly are an integral part of improving the
quality of organisational unit performance [4].
The figure of administrator who can play this
role is an official who meets the criteria of per-
formance management leadership. It can be real-
ised through education and training of adminis-
trator leadership, a form of structural leadership
training.

The Government Regulation (No 17, 2017) con-
cerning Civil Service Management stipulates that
to be appointed to the administrator position
must have qualifications through structural
training in administrator leadership. Through the
Regulation (No 16, 2019) concerning Adminis-
trator Leadership Training (ATL), it is explained
that ATL is an activity in improving the expertise
or competence of performance management
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leadership in the form of skills, knowledge, and
behavioural attitudes that can be observed,
measured and developed in carrying out the du-
ties of their position as administration officials.
The objective of the ATL is for echelon III struc-
tural officials to demonstrate their performance
in leading and designing a change related to the
policy direction of sectors, regions, and national
strategic issues.

ATL is an effort to improve managerial compe-
tence for administrator officials to meet the com-
petency standards of the position and actualise
their competence in performance leadership and
performance management by their areas of ex-
pertise and duties by doing four basic things.
Namely, innovation, collaboration, and optimis-
ing all potential internal and external resources
to improve organisational performance, govern-
ment administration and agency development.

The Provincial Government of West Nusa
Tenggara is one of the provinces that carries out
Level III ATL for echelon III structural positions.
Organising the training includes planning, prepa-
ration, implementation and evaluation, which
becomes a unified activity/work and is carried
out in the training performance.

The management of the ATL starts from the pro-
cess of forming the committee.

The composition of the organising committee for
organising the ALT was 13 people with 11 posi-
tions on the committee, namely: person in
charge, chairman, secretary, members of tech-
nical affairs and general administration, and
members with experience in the preparation of
infrastructure facilities.

The training was carried out at the Regional Hu-
man Resources Development Agency (Regional
BPSDM). There are 32 participants in the 2021
Training with the following details: Mataram City
- 5, West Sumbawa - 2, Dompu - 4, Bima - 15,
West Lombok Regency - 5, NTB Provincial KPU
office - 1 person.

The expectations expressed in the ALT are:
- training of echelon III officials (administrators);

- administrator officials who can knowledge,
skills, and behavioural attitudes to carry out the
duties of their positions;

- administrator officials who understand the
concepts of service and work control, understand
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the ability to formulate, perform, innovate, adopt
and adapt service leadership and work control;

- administrator officials can develop the charac-
ter and behaviour of Pancasila, which integrity,
upholding bureaucratic ethics with a national
perspective, and being responsible for leading all
public service activities in its agency units.

Training management is an effort to ensure the
training process runs according to predeter-
mined expectations. The primary functions in
managing ALT are planning, preparing, imple-
menting, and supervising/controlling, which
have been regulated in the manual for imple-
menting ALT. Based on the report on the imple-
mentation of the ALT in 2021 shows several ob-
stacles that occur so that these activities are op-
timal:

- the lack of coordination between the committee
and the fields involved in the implementation of
the training;

- the lack of facilities and infrastructure. The fatal
thing is that there are 76 confirmed positive
Covid-19 participants in the Basic Traning CPNS
NTB Province. The head of the NTB Province
BPSDM decided to return the ALT participants to
their respective institutions and continue virtual
(online) training activities through zoom meet-
ings.

Therefore, there is a need for improvements that
must be made by the implementing committee
for the ALT so that it can minimise obstacles that
might occur in the future. All 32 participants in
2021 were declared to have passed with a satis-
factory average graduation qualification of 26
people and very acceptable as many as six peo-
ple.

The success of the ALT program in the NTB Prov-
ince Regional BPSDM is the commitment of the
entire implementing committee to managing the
process of the training activities. Through a
stringent management process, the obstacles
that occur can be adequately handled by the ALT
Committee to get satisfactory results and imple-
ment the training as expected.

Based on this, researchers are interested in de-
scribing the planning, implementation, and eval-
uation of the performance of ALT. This study
aims to determine and explain the planning for
implementing ALT in BPSDM West Nusa Tengga-
ra Province.

2008



Traektoria Nauki = Path of Science. 2022. Vol. 8. No 7

ISSN 2413-9009

METHODS

This research was conducted at the Regional
Human Resources Development Agency (BPSDM
Daerah), Mataram City, NTB. This research uses a
descriptive qualitative design, which produces
descriptive data in the form of written or spoken
words from people or behaviours that can be ob-
served. This study used three stages: description,
reduction and selection.

The data in this study consists of two types,
namely primary and secondary data. Primary da-
ta is information obtained by a researcher direct-
ly from respondents, while secondary data is in-
formation obtained by a researcher from oral
and written sources [10]. The data of this re-
search are data regarding the management of
ALT at the NTB Regional BPSDV, including train-
ing planning, implementation and evaluation.

Data collection in qualitative research use three
ways: observation, interview, and documenta-
tion. Qualitative data analysis takes place during
the data collection process rather than after the
completion of data collection. Data collection
flows of concurrent activities are data collection,
data display (data presentation), data reduction
(data reduction) and conclusion draw-
ing/verification (concluding). The data that has
been collected needs to be tested for validity.
Techniques in testing the validity of the test cred-
ibility, transferability, dependability, and con-
firmability.

RESULTS AND DISCUSSION

Preparation of ALT activities. It begins with look-
ing at the needs of each OPD in the province and
the Regency(City) by coordinating with the fields
involved in the BPSDMD NTB Province.

The steps are not from the LAN's general educa-
tion and training guidelines. Coordination is a
form of the initial planning for the implementa-
tion of ALT, where planning is the process of de-
termining objectives and implementation guide-
lines by choosing the best from the available al-
ternatives, such as selecting goals, policies, pro-
cedures, and programs [6].

Coordination in the ALT involves 13 work units,
namely:

1) Head of BPSDM Ntb Province;
2) Secretary of the Agency;

Section “Education”

3) Head of Competency Certification and Institu-
tional Management;

4) Head of Technical Competency Development;

5) Head of Managerial and Functional Competen-
cy Development;

6) Sub-field of Standardisation of Learning De-
vices;

7) Sub-field of Planning for Development of
Functional Management Competencies and insti-
tutional management;

8) Sub-field of development of Managerial and
Functional Competencies managerial and func-
tional competencies;

9) Program and Finance Subdivisions;
10) Training implementation team;
11) Curriculum drafting team;

12) Evaluation instrument drafting team and
learning outcomes;

13) Teaching material drafting team.

Planning for ALT at BPSDMD NTB Province in-
cludes an analysis of training needs, participa-
tion, personnel, facilities and funding. The initial
process in planning is an analysis of the compe-
tency needs of human resources within the Civil
Service environment because the rank, class and
position of employees will affect their productivi-
ty. Needs analysis in the planning process of ALT
at BPSDMD NTB Province is carried out every
year, intended for implementation the following
year. A needs analysis is carried out if the need
exists. Determination of conditions must be
based on proper analysis because the implemen-
tation of training requires a large number of
funds [8].

Each of these units conducted a needs analysis to
ensure echelon III officials from each Regen-
cy/City Region in NTB participate in the Adminis-
trative Leadership Training. Needs analysis is the
initial training/education management process
to determine goals, identify inequalities between
targets and reality, and set action priorities in
training activities [9]. Analysis of training needs
is oriented towards the interests of (prospective)
participants, not solely to the interests of organ-
ising training programs [7]. Because basically,
the outcomes that will be produced in training
are in the form of characteristics or profiles of
prospective study participants, identification of
gaps, identification of needs and detailed task
analysis based on needs [3]. Training needs in-
clude special training needs consulted with ex-
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perts, and training objectives reflect specific
training needs [8].

The implementation of ALT requires a core
committee as the training manager. Where the
committee's duties as managers are [5]:

(1) Take care of training needs,

(2) Develop training policies and procedures,

(3) Manage training budgets,

(4) Develop and implement training administra-
tion,

(5) Research appropriate training methods to be
applied,

(6) Prepare training facilities and equipment,

(7) Analyse and improve training systems.

The organising committee was by the decision of
the Governor of NTB No. 239-100 of 2021 con-
cerning the formation of an implementing com-
mittee for implementing ALT within the scope of
district/city governments throughout NTB. The
contribution pattern for the 2021 fiscal year
stipulates as many as 12 members of the commit-
tee, namely:

1. Head of the Regional BPSDM of the Province of
NTB - Person in Charge.

2. Head of the Division of managerial competence
development of the NTB Province BPSDMD -
Chairman of the ALT Organizer.

3. Head of Sub-Division Development of Leader-
ship Competencies of BPSDMD NTB Province -
Secretary.

4. Implementers in Competency Development of
the NTB Province BPSDMD - Four members.

5. Implementers at BPSDMD NTB Province - four
picket officers.

6. Implementers at the People's Welfare Bureau
of the NTB Provincial Secretariat - gymnastics
Instructor.

The planning process will occur once the budget
has been set, where ALT is carried out in a con-
tribution pattern of RP. 22,125,000 per person
from each agency to be deposited into the re-
gional treasury sent through the account of the
provincial BPSDM revenue treasurer of the NTB
province. All of these budgets are allocated ac-
cording to professional needs.

Authors [9] stated that the components of the
training budget include:

- personal: widyasiwara, resource persons, train-
ing participants, organising committee, and assis-
tant officers;

Section “Education”

- facilities: building/training room complete with
facilities and infrastructure, work practice
room/laboratory, a field for outbound;

- training teaching materials: books, modules,
teaching materials, papers, handouts, stationery,
and practice materials;

- supporting tools: computers, copiers, and LCD
projectors;

- transportation, consumption, and accommoda-
tion: participants' travel costs, widyaiswara's
transport, rental of vehicles for shuttles, con-
sumption for participants, widyaiswara, commit-
tees, and other people involved in organising the
training, and preparing accommodation for hos-
tel accommodation for participants and
widyaiswara;

- others: equipment/facility maintenance, health
care, insurance.

The Head of BPSDMD of NTB Province is respon-
sible for the success of ALT events.

In the process, the person in charge of the ALT
organiser will call the training participants per
the number of participants proposed by the au-
thorised officials and meet the requirements set.

The participants of the ALT Batch I 2021 in the
scope of the Regency (City) throughout the Prov-
ince of NTB were attended 32 people: 5 - from
Mataram City, 15 - from Bima City, 5 - from West
Lombok Regency, 4 - from Dompu Regency, 2 -
West Sumbawa Regency, and 1 - the NTB Pro-
vincial KPU Office.

Exceeding the minimum number that has been
set, there is no need to make written approval
from the head of the LAN for implementation de-
cisions. Of the 32 participants who took part in
the ALT, they were from different agencies,
namely cross-ministerial, cross-institutional and
cross-regional. Recruitment of trainees can be
the key to determining the success of the next
step in training [5], so the recruitment of partici-
pants must complete the requirements that have
been set.

Participants of the ALT within the district/city of
the Province of NTB batch 1 for the 2021 Fiscal
Year have the following requirements:

- participant has the potential to be developed as
evidenced by the appropriate documents;

- participant has technical competence in the
structural position to be occupied, as evidenced
by the appropriate documents;
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- participant's rank in the minimum group is Kin-
dergarten I -111/d;

- participant able to communicate in English as
evidenced by a certificate of Educational testing
service test of English for international commu-
nication (ETS TOEIC) with a minimum score of
425, or international based test of English as a
foreign language (IBT TOEFL) with a minimum
score of 35, or international English language
testing system (IELTS) with a minimum score of
4.5, or the State Administration agency Englis
Communication SKills for Civil Service Test (LAN
ECSCS Test) with a minimum score of 75.

For participants who have not held echelon III
structural positions, it is recommended by
Baperjakat Agencies to make changes to the
echelon III uni.

The trainees' learning experiences (outcomes)
are reflected in the workers' skills, knowledge
and abilities. Training is said to be effective if the
movement results are by the trainees' duties and
valuable in their job duties [2].

The follow-up letter of the NTB Regional Secre-
tary (No 800/151/BPSDMD/PKM/2021), where
the documentation requirements that ALT par-
ticipants must bring are:

1) photocopy of appointment decree in the last
position;

2) letter of assignment from an authorised offi-
cial or official of the supervisory service (PPK) of
government agencies as early as participants;

3) health information from government doctors,
drug-free information and prohibited oats from
authorised institutions;

4) Covid-19 free information as evidenced by a
Non-reactive/ negative certificate (Rapid Antigen
Test);

5) a statement of willingness to comply with the
applicable provisions during the implementation
of the ALT and is not in the period of prohibition
from participating in the ALT. This statement is
stated in the form of facts;

6) a letter of assignment to follow the ALT as well
as a statement of duty-free at the time of on-
campus signed by the Regional Secretary;

7) a colour photo with a red background wearing
white clothes with sizes 3x4 and 4x6 each three
sheets;

8) biodata of ALT candidates to be filled out
through google form.

Section “Education”

ALT must be attended by a minimum of 30 peo-
ple and a maximum of 40 people. Where these
provisions have been set by the State Administra-
tive Institution (LAN) and attached to the ALT
implementation guidelines issued by the LAN,
suppose the participants exceed the minimum
and maximum numbers. In that case, the efforts
made as an action by the organising committee
are to exercise discretion by writing to the LAN.

Types of training personnel in ALT are teaching
staff which include resource persons, widyaiswa-
ra, mentors and coaches. All training staff who
will teach, educate, foster, guide and train ALT
participants are professionals and must meet all
the requirements of the LAN.

Namely, resource persons or lecturers are State
Officials, Practitioners, SCA, Employ-
ees/Members of the Indonesian National Armed
Forces, Indonesian National Police, Academics, or
Officials of BUMN/BUMD.

Requirements ALT staff who are widyaiswara
must have competency certification to teach at
the ALT. Widyaiswara as a teacher, must pay at-
tention to the principles of teaching, namely [2];

1) pay attention to the relationship between in-
terests and values possessed by participants to
generate learning motivation;

2) can demonstrate new behavioural models that
can be witnessed and imitated by trainees;

3) apply open communication.

While the resource persons, experts, and other
practitioners have:

1) the ability in learning management as indicat-
ed by appropriate qualifications, experience and
expertise in the ALT program;

2) the ability to master the substance of the train-
ing subjects is indicated by qualifications, experi-
ence, and teaching skills.

The task of a resource person or speaker is to
convey information to participants by paying at-
tention to competencies and qualifications by
learning needs. The Material Supervisor, who is
Widyaiswara, is in charge of facilitating the learn-
ing process and has received an assignment from
the head of the organising training institution,
Widyaiswara as the material supervisor has
competence, experience, and expertise in the
learning needs of ALT. The most important thing
for Widyaiswara is to form the participants' mis-
guided personalities through communicated up-
bringing, both verbally and non-verbally [2].
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The supervisor (Coaches and Mentors) are by
their respective duties and functions:

- supervisor explores the potential of participants
to carry out learning guidance on Organizational
Performance Change Action and get assignments
from the leaders of the organising training insti-
tutions;

- supervisor is in charge of guiding the partici-
pants during the implementation of the off-
campus stage.

Mentors are the participants' direct superiors,
while coaches are mentors who have compe-
tence in (1) equipping participants with the nec-
essary competencies during the off-campus
stage; (2) motivating participants through con-
sultation during off-campus implementation.

The ALT facility must be responsive between the
needs and the pandemic conditions. So that the
procurement of infrastructure needed to organ-
ise ALT, among others, are as follows: hall, class-
rooms, discussion/seminar rooms, computer
room, learning facilities by utilising information
technology: e-learning applications, video con-
ferencing or other information technology ac-
cording to learning needs, secretariat room, fit-
ness room, participant dormitory, training staff
homestead, library, dining room, sports facilities,
entertainment facilities, health units/polyclinics,
places of worship. The provision of facili-
ties/facilities and infrastructure is the task of the
secretariat of the Agency at BPSDMD NTB Prov-
ince.

The implementation of ALT use facilities that in-
clude: study tables and chairs, whiteboards, flip-
charts, sound system, television and video, OHP
/OHT, recorder, computer/laptop, LCD projector,
network (wi-fi), reference book, mod-

REFERENCES

ule/teaching materials, multimedia technology
for e-learning.

CONCLUSIONS

The planning process for the ALT at BPSDMD
NTB Province includes an analysis of training
needs, participation, training personnel, facilities
and funding. All elements involved in the ALT
training are NTB BPSDMD members who coordi-
nate and conduct a needs analysis for employees
taking part in the ALT from echelon III. Before
the planning process, the head of BPSDM coordi-
nates with each sector involved in the ALT.
Committees and budgets are essential points in
the ALT implementation process.

Planning will take place once the budget is set.
Because the budget is the most critical factor in
meeting all the needs in implementing the ALT,
the funding is allocated according to proportional
needs.

Training personnel in ALT are teaching staff
which include: resource persons, widyaiswara,
mentors, and coaches. The task of a Resource
Person or Lecturer is to convey information to
participants by paying attention to competencies
and qualifications that are by learning needs. The
widyaiswara is tasked with facilitating the learn-
ing process and has received an assignment from
the leadership of the training organisation. The
Advisors (Coach and Mentor) explore the poten-
tial of Participants to carry out learning to men-
tor for Action Changes in Organizational Perfor-
mance and get assignments from the leadership
of the training institution.

1. Asmui, A, Sudirman, S., & Sridana, S. (2019). Peran Kompetensi Manajerial Kepala Sekolah Dalam
Peningkatan Profesionalisme Guru [The role of principals' managerial competence in improving

teachers'  professionalism]. Jurnal
10.29303 /jipp.v4i1.81

Ilmiah

Profesi  Pendidikan, 4(1), 61-66.  doi:

2. Basri, H,, & Rusdiana, A. (2015). Manajemen Pendidikan dan Pelatihan [Education and Training Man-

agement]. N. d.: Pustaka Setia.

3. Chan, ]. F. (2010). Training fundamentals. San Francisco: Pfeiffer.

4. Hidayat, R, Sridana, N., & Sudirman, S. (2016). Pengaruh Kepuasan Kerja Dan Komitmen Organisasi
Terhadap Kinerja Guru SMK Negeri Di Kota Mataram [The effect of job satisfaction and
organisational commitment on the performance of public high school teachers in Mataram
city]. Jurnal Ilmiah Profesi Pendidikan, 1(2), 198-210. doi: 10.29303 /jipp.v1i2.15

Section “Education”

2012


https://doi.org/10.29303/jipp.v4i1.81
https://doi.org/10.29303/jipp.v1i2.15

Traektoria Nauki = Path of Science. 2022. Vol. 8. No 7 ISSN 2413-9009

5. Kamil, M. (2012). Model Pendidikan dan Pelatihan (Konsep dan Aplikasi) [Education and Training
Models (Concepts and Applications)]. Bandung: Alfabeta.

6. Marno, Supriyatno, T., & Mifka, A. (2008). Manajemen dan kepemimpinan pendidikan islam [Islamic
education leadership and management]. Bandung: Refika Aditama

7. Mujiman, H. (2006). Manajemen Pelatihan Berbasis Belajar Mandiri [Training Management Based on
Self-Study]. Yogyakarta: Pustaka Pelajar.

8. Rusman, M. (2021). Manajamen Kurikulum Pendidikan dan Pelatihan: Kosep, Pengembangan, dan
Evaluasi [Curriculum Management for Education and Training: Concept, Development, and
Evaluation]. N. d.: Raja Grafindo Persada.

9. Sedarmayanti, H., & Gunawan, S. (2020). Perencanaan, Pemantauan, dan Evaluasi Pendidikan dan
Pelatihan (DIKLAT) [Planning, Monitoring, and Evaluation of Education and Training (DIKLAT)].
N. d.: Refika Aditama.

10. Sugiyono. (2020). Metode Penelitian Kuantitatif, Kualitatif, dan R&D [Quantitative, Qualitative, and
R&D Research Methods]. Bandung: Alfabet.

Section “Education” 2013



Traektoria Nauki = Path of Science. 2022. Vol. 8. No 7

ISSN 2413-9009

Phytochemical Screening, Acute Toxicity and Analgesic Activity of
Extracts From Newbouldia laevis in Laboratory Animals

Odo Peter ', 0do Ekene ', hemadu Chiaguguom ', Felix Grace ', Nwaubani Daniel "2,
Amako Ngozi ', Omekara Israel '

" Michael Okpara University of Agriculture, Umudike
PMB 7267, Umuahia Umudike, Abia State, Nigeria

2 Morgan State University

1700 East Cold Spring Lane, Baltimore, Maryland, 21251, USA

DOI: 10.22178/pos.83-2
LCC Subject Category: RS1-441

Received 21.06.2022
Accepted 25.07.2022
Published online 31.07.2022

Corresponding Author:
Odo Ekene
odo.samuel@mouau.edu.ng

© 2022 The Authors. This
article is licensed under a
Creative Commons Attribution

4.0 License.

Abstract. Extraction was by cold maceration using methanol. The extract was
concentrated in vacuo to yield a brown solid of 120.191 g. The crude methanol
extract was partitioned into n-hexane 0.1 g, dichloromethane 2.5 g, ethylacetate
4.6 g, and methanol 10.0 g fractions via coarse chromatography. Secondary
metabolites identified; 21.73+0.36% alkaloids, 40.78+0.27% flavonoids,
15.99£0.044% saponins, 6.08810.06% tannins, 3.08610.03% terpenoids and
12.1310.01% Cardiac Glycosides. Acute toxicity test showed no death in the rats
administered with low dose (1000 mg/kg) and high dose (6000 mg/kg). Analgesic
activities of crude methanol extract and fractions showed that at a low dose of 4000
mg/kg of the extract and the fractions have percentage inhibition of pains as
methanol crude (63.48+4.62), methanol fraction (79.1417.39), dichloromethane
fraction (60.7916.69), ethylacetate fraction (23.26+9.75) and n-hexane fraction
(64.8249.75). At a high dose of 8000 mg/kg, the percentage inhibition of pain was
5200+2.00, 71.87+7.04, 80.3116.20, 45.61+12.60 and 43.878.13. Statistical
analysis; P>0.05 confidence level, methanol fraction recorded highest analgesic
activities while ethylacetate fraction had least.

INTRODUCTION

Africa, particularly Nigeria, has an excellent
history of using herbal medicine to treat di-
verse health problems with indisputable suc-
cess. This superb traditional practice is trans-
ferred from generation to generation. The effi-
cacy of herbal medicine cannot be currently
argued locally and internationally. Nature has
provided vegetation to humanity, which com-
prises abundant medicinal plants of different
diversities located in different habitats like
tropical Rain Forest, Savanna Grass Land, Sahel
Savanna and desert regions of the world. The
various medicinal plant parts (root, bark, stem,
flower, leaves, fruits and seeds) could be used
in folklore and allopathic medicine to fight
against numerous health challenges [1]. This is
done to improve the healthy living of the popu-
lace and facilitate the growth of the improved
productive economy.

Section “Pharmacy”
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Humanity faces different challenges due to the
proliferation of diseases caused by organisms
found everywhere in the environment. The au-
thor [2] opined that using plants to manage and
treat diseases is an age-long practice. Accord-
ing to him, it has been found that many plants
possess medicinal value, and different parts of
these plants have helped synthesise medicines
used in hospitals, clinics, and other health care
centres. Traditional medicine is leading the
front-line research for finding a solution to
many health challenges which are so common
in society. In Nigeria, many diseases were
treated and are still being treated with the use
of folk medicine, most of which have shown
positive results. These diseases include pains,
muscle inflammation, ulcers, convulsions, diar-
rhoea, bacterial and fungal infections, asthma,
malaria, diabetes, and typhoid fever. Some of
the numerous medicinal plants already in use
in Nigeria are: Garcinia kola, which is used for
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the treatment of asthma; Carica Papaya used
for hypertension; Ocimum basilicum for ty-
phoid fever; Senna occidentalis for skin diseas-
es and Newbouldia laevis for pains [3].

These medicinal plants' efficacy is based pri-
marily on their diverse phytochemical constit-
uents. Plants contain an array of phytochemi-
cals certified to be pharmacologically active
and have been mostly utilised in treating many
diseases wrecking both man and animals.

The author [4] stated that a significantly great-
er area of Nigeria's ecological zones is made up
of numerous plant species, which have found
their usefulness in the healthcare of the popu-
lace. According to [5], the medicinal uses of
most of these plants are numerous. They can-
not be exhausted in respect of oral traditions
and folklores from time immemorial that have
continued to increase the medicinal potencies
of these plants and their crude extracts. He fur-
ther stated that there are different bioactive
properties embedded in medicinal plants, such
as flavonoids, alkaloids, tannins, saponins, gly-
cosides, etc. These bioactive properties obtain-
able from a wide range of pharmaceutically de-
rived medications consist of components ob-
tained from plants' phytochemicals. The bioac-
tive properties in medicinal plants possess the
healing property attributed to such plants [6].

The medicinal plant's secondary metabolites
are believed to be intermediates in metabolic
processes found in nature and are usually small
molecules. Primary metabolites are involved
directly in average growth, development and
reproduction, for example, (ethanol, acetic acid,
citric acid, lactic acid) and cell components (li-
pids, vitamins and polysaccharides). Secondary
metabolites on their own are not directly in-
volved in those processes and usually have a
duty not crucial for the organisms, e.g. antibiot-
ics, proteins and carotenoids.

One of such medicinal plants abundant in na-
ture is Newbouldia laevis P.Beauv (Bignonia-
ceae). The plant is known to possess great po-
tency in treating elephantiasis, syphilis, rheu-
matic swellings, and as a vermifuge to round-
worms. The plant has also been identified to
help treat sore feet, ear ache, chest pain, chil-
dren's convulsion and epilepsy [1]. Many ethnic
medicinal activities have been reported to be
associated with Newbouldia laevis leaves ex-
tract, such as uterine stimulants, treatment of
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arthritis and rheumatism, gastro-intestinal
treatment and all kinds of body pain [7].

Investigations from [8] revealed that some
phytochemicals are embedded in Newbouldia
laevis. The leaves of Newbouldia laevis P.Beauv
are used in folk medicine to treat various ail-
ments like body pain, rheumatism, arthritis,
inflammations and others. The crude extract
has been found potent in some diseases. This is
why the decoction of the leaves is consumed
locally as a remedy to many health challenges.
There are essential drugs isolated from New-
bouldia laevis leaves, such as digoxin and digi-
toxin, which help treat congestive heart failure
[9]. Taxol is another drug extracted from the
plant. Taxol is used as a cancer chemothera-
peutic drug [10]. Newbouldine is another drug
for pain relief and antimalarial. Also, lysergic is
a drug produced from ursolic acid obtained
from Newbouldia laevis [11]. Similar research
by [12] states that phytochemicals are chemical
substances found naturally in plants. Some of
these phytochemicals are responsible for col-
our and organoleptic properties, such as the
deep purple of blueberries and the smell of gar-
lic. In contrast, many others are responsible for
protecting fruits, plants, vegetables, cereals,
beans, and plant-based beverages like tea and
wine. Phytochemical screening of the meth-
anolic extract showed the presence of flavo-
noids, tannins, glycosides, alkaloids, terpenes
and steroids [8, 13].

Research done recently by [14] revealed that
the leaf crude methanol extract using white
whisker albino rats showed no toxic effect at
Lpso>6000 mg/kg. The researcher conducted
similar research on the same laboratory ani-
mals. The plant was found to be a very active
analgesic at all concentrations and doses. De-
spite a lot of research in human medicine, chal-
lenges are still encountered. One of these lead-
ing challenges is body pain, which arises from
other ailments and symptoms of a particular
sickness. The effect of such medicinal disease
conditions is prevalent in Nigeria due to the
relative unavailability of medicines with prom-
ising efficacy and the proliferation of adulterat-
ed analgesic drugs [1].

This research mainly focused on the extraction
of the bioactive properties of Newbouldia
laevis, the study of its structures and the evalu-
ation of their analgesic efficacy in some labora-
tory animals.
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MATERIALS AND METHODS

Extraction. A solvent distillation machine
(PS/1598) was used to distil the solvents, and
big glass containers were used for cold macera-
tion.

Toxicity Test. Feeder (gavage), cage (Hamster),
plates/spoons, weighing balance, string and
experimental animals (white albino rats) were
used.

Analgesic Test. Weighing balance, string and
white albino rats (experimental animals) were
used.

Collection and preparation of plant material.
The leaves of the plant Newbouldia laevis were
collected at Amede, Eha-Amufu, Enugu State,
on 8th November 2019. Foresters confirmed the
leaves at the College of Natural Resources and
Environmental Management, Michael Okpara
University of Agriculture, Umudike, Abia State.
The Herbarium Number was identified as Dar-
amola FHI 35500.

The leaves were properly washed and air dried.
It was further grounded into powder, weighed
and was found to be 800 g. It was soaked with
distilled methanol, and after two weeks, it was
filtered, and the filtrate was refluxed. Thus the
solvent was recovered. The crude methanol ex-
tract was then kept to air dry. After one week,
it was weighed and found to be 120.191 g. It
was thus labelled MCNL.

After the fresh leaves of Newbouldia laevis were
collected and identified, it was washed,
chopped and dried under shade. The dried
leaves were thus pulverised to give 800 g. The
800 g was put in a big glass container, and 100
% of methanol was poured into the container
to the brim. The container was thus covered
and kept. After two weeks, the sample was fil-
tered, the filtrate was refluxed, and the crude
extract was kept to dry.

The residue was resoaked again in 100 %
methanol, and one week later, it was filtered,
and the filtrate was refluxed. Thus, the crude
extract was left to air dry. The dried crude ex-
tract was weighed to give 120.191 g. It was
therefore labelled Newbouldia laevis crude
methanol (NLCM).

This method of extraction is called cold macer-
ation. The NLCM obtained was used for bioas-
say, phytochemical screening and fractionation.
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The NLCM 120.191 g was thus partitioned via
coarse chromatography to give different frac-
tions as NLH - 0.1 g, NLD - 2.5 g, NLE - 4.6 g,
and NLM - 10.0 g.

Phytochemical screening. The phytochemical
screening of the NLCM was done according to
standard methods. Thus, the phytochemical
analysis is as follows:

Test for Alkaloids. This was done according to
[15]. About 5 g of the sample was weighed into
a 250 ml beaker, and 200 ml of 10 % acetic in
ethanol was added. It was covered and allowed
to stand for 2 hours. This was thus filtered, and
the extract was concentrated to % of the origi-
nal volume in a water bath. Concentration
NH3(aq) was then added dropwise till a precipi-
tate was formed. The deposit was collected and
washed with dil. NH3(aq) and filtered. The resi-
due was dried and weighed, and calculated as:

% Alkaloid =1 W2

x100. (1)
W, of sample

Test for Flavonoids. The test was by [15], 5 g of
the sample was boiled in 50 ml of 2ZmHCL solu-
tion for 30 min under reflux. It was allowed to
cool and then filtered. A measured volume of
NLCM extract was treated with equal
ethylacetate starting with a drop. The solution
was filtered into a weighed crucible. The fil-
trate was heated to dryness in an oven at 60 °C.
The dried crucible was weighed again, and the
difference in the weight gave the quantity of
flavonoid and calculated as:

W, of dried extract
W, of sample

% Flavonoid =

x100. (2)

Test for Saponins. The method adopted for this
test is according to [16]. 100 cm3 of 20 %
aqueous methanol was added to a conical flask.
The mixture was heated over a water bath for
4 hours. It was stirred at 55 °C. The residue of
the mixture was re-extracted with another
100 cm3 of 20 % aqueous methanol after filtra-
tion and heated for 4 hours at a temperature of
55 °C with constant stirring. The combined ex-
tract was evaporated to 40 cm3 over a water
bath at 90 °C. 20 cm3 of diethylether was added
to the concentrated solution in a 250 cm3 sepa-
rator funnel and vigorously agitated from

3003



Traektoria Nauki = Path of Science. 2022. Vol. 8. No 7

ISSN 2413-9009

which the aqueous layer was recovered while
the ether layer was discarded. This was repeat-
ed twice. 60 cm3 of n-butanol was added and
extracted twice with 10 cm3 of 5 % NaCl. After
discarding the NaCl layer, the remaining solu-
tion was heated in a water bath for 30 minutes.
The answer was transferred into a crucible and
was dried in an oven to a constant weight. It
was calculated as:

W, of Saponin y

% Saponin =
W, of sample

100. (3)

Test for Tannins. Tannins were determined via
a method by [17]. 1 ml of the sample extract of
concentration 1 mg/ml was taken in a test
tube. The volume was made up to 1 ml with
distilled water, and 1 ml served as the blank to
0.5 ml of Folin’s phenol reagent (1:2), followed
by 5 ml of 35 % Na»CO3 added and kept at 25
°C for 5 minutes. A blue colour was formed, and
the colour intensity was read at 640 nm. The
tannin was determined and calculated as:

AT xVF x DFX y
AS xVE xWS

where AT - Absorbance of tannin solution; AS -
Absorbance of sample solution; VF - Total vol-
ume of filtrate; VE - Volume of extract ana-
lysed; DF - Dilution factor; WS - Sample
weight.

% Tannin =

100, (4)

Test for Terpenoids. The method adopted here
is from [18]. Dried plant leaves extract 100 mg
(Wi) was taken and soaked in 9 ml of ethanol
for 24 hours. The extract after filtration was
extracted by 10 ml of petroleum ether using a
separating funnel. The quote was thus separat-
ed in pre-weighed glass vials and waited for its
complete drying (Wj). Ether was evaporated,
and the formula measured the yield (%) of total
terpenoids content:

W
% Terpenoids ='Tf><100. (5)

Test for Cardiac Glycosides. The method rec-
ommended by [16]. 22.5 g of the dried sample
was weighed into a 250 cm3 flask, and about
200 cm3 of distilled water was added to 1g of
each dry wood powder sample and allowed to

Section “Pharmacy”

stand for 2 hours for autolysis to occur. Full
distillation was carried out in a 250 cm3 conical
flask containing 20 cm3 of 2.5 % NaOH in the
sample after adding an antifoaming agent (tan-
nic acid), cardiac glycosides (100 cm3), 8 cm3 of
6 M NH4OH and two cm3 of 5 % KI were added
to the distillate(s), mixed, and titrated with
0.02 M AgNOs3 using a micro burette against a
black background. Continuous turbidity indi-
cates the endpoint. Cardiac glycosides were
calculated as:

% Cardiac glycosides =
(6)

_ Titre value (cm®) x1.08 x Extract value

- - x100
Aliquot volume (cm”) x Sample W, (g)

Toxicity Test. Animal stock: The experimental
animal used was 18 adult white whisker albino
rats of mixed sex. The rats were obtained from
an animal house in the College of Veterinary
Medicine, Michael Okpara University of Agri-
culture Umudike, Abia State. The rats were
starved of food and water for 24 hours inside a
rate cage. The method used for the acute toxici-
ty test (LDso) was according to [19].

Method for Acute Toxicity (LDsg) Study of The
Extract. About 1.6 g of the crude methanol ex-
tract was used for the acute toxicity test. Eight-
een adult white whisker albino rats were used.
The rats were divided into six groups of 3 rats
each, with each group used in a separate cage.

Group 1 was administered 1000 mg/kg body
weight of the extract, while groups 2, 3, 4, 5 and
6 were administered 2000, 3000, 4000, 5000
and 600 mg/kg body weight of the animals, re-
spectively. All treatments were done via the
oral route using oral gavage, and animals used
for the experiment were handled by the OECD
rules for care and use of laboratory animals
[20]. After the administration, the rats were
returned to top cages. They were allowed free
access to feed and water and, at the same time,
monitored for the development of toxicity signs
and mortalities within 24 hours of treatment
and an additional seven days. At the end of the
period, LDso values for the extract were deter-
mined according to Kaber’s formula:

> DDXMD
Loso = Looo — N ) (7)
Lps0>600 mg/kg
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Analgesic Test. The method employed for the
analgesic test of the crude methanol extract
and fractions was according to [21].

Fourteen adult white whisker albino rats were
used. The rats were divided into seven groups
of 2 rats each, with each group housed in a sep-
arate cage. The body weight of each group was
taken. Group 1, the control group, were thus
given a dose of (1000 mg/kg) of a standard
drug (aspirin). The analgesic activity was eval-
uated by observing the number of writhes they
made in 30 minutes. Lower doses of
(400 mg/kg) of crude methanol and methanol
n-hexane extracts were given in Vivo to groups
2,3,4,5, 6 and 7, respectively, and the number
of writhes the rats made in 30 minutes were
observed for the analgesic activity and calcu-
lated through mean + SEM. Also, higher doses
of (800 mg/kg) of the crude methanol, metha-
nol, dichloromethane, ethylacetate and n-
hexane extracts were given in Vivo to groups 2,
3,and 4, 5, 6 and 7, respectively. The number of
writhes the rats made in 30 minutes was ob-
served for the analgesic activities of each ex-
tract, which was calculated via mean + SEM.

The volume (ml) of the extracts administered
to the rats were calculated:

_ Dose x Average body weight y
Concentration of extract

Via 100. (8)

RESULTS AND DISCUSSION

The extracts NLM, NLE, and NLDCM obtained
were used to conduct chemical analysis viz:
phytochemical screening, column chromatog-
raphy, thin layer chromatography, and NMR
spectroscopy (Table 1).

Also, a toxicity test was carried out on the
crude extract to evaluate if it is toxic or edible.
The analgesic test was equally done on the nat-
ural extract to examine its analgesic activity on
laboratory animals.

Table 1 - The extracts NLM, NLE and NLDCM with
their yields and appearance

The quantitative phytochemical screening of
methanol crude extract in Table 2 shows that
NLCM contains 21.73 + 0.36 % alkaloids, 40. 78 +
0.27 % flavonoids, 15.99 +0.04 % saponins,
6.088 +0.06 % tannins, 7.086 +0.03 % terpe-
noids, 0.00 +0.01 % steroids, 12.13 +0.01 % Car-
diac Glycosides.

Table 2 - Results of qualitative and quantitative
phytochemical screening of methanol crude extract
of Newbouldia laevis leaves

Phytochemicals Present Mean+SEM (%)
Alkaloids ++(21.73+0.36
Flavonoids ++(40.78 £0.27
Saponins ++|15.99 £0.04
Tannins + [6.088 £0.06
Terpenoids + |7.086 £0.03
Steroids - 10.00+0.01
Cardiac Glycosides + |12.13+0.01

Extract Yield (%) Appearance
NLM 10.0 Reddish brown
NLE 4.6 Greenish yellow
NLDCM 2.5 Dark green
NLH 0.1 Yellow

Section “Pharmacy”

Alkaloids possess a lot of pharmacological and
therapeutic potentials such as analgesic, antihy-
perglycemic, anticancer, anti-inflammatory, anti-
diarrhoeal, etc. Many alkaloids are used as bitter
supplements to stimulate the digestive system
Bruneton [5].

Also, alkaloids in foods and supplements help
improve immune activities, nervous systems and
physical performance, as reported by [22]. New-
bouldia laevis, rich in alkaloids, can be used to
prevent and treat infections and relieve pains
from arthritis, inflammations, rheumatism and
others. The use of Newbouldia laevis leaves in
traditional herbal medicine as an analgesic, uter-
ine stimulant, antimalarial, and anticonvulsant
may be attributed to its high amount of alkaloids.

Flavonoids  possess antibacterial,  anti-
inflammatory, anti-allergic and antiviral activity
[23]. Many observed effects have been linked to
their known functions as potent antioxidants,
free radical scavengers and metal chelators [24].
Foods rich in flavonoids help fight against cancer,
stroke, and obesity and lower blood pressure in
hypertensive patients [25].

The high occurrence of flavonoid [40.78 + 0.27]
in the NLCM implies that Newbouldia laevis
leaves an excellent pain killer, anti-inflammatory,
anticancer, antioxidant, antihyperglycaemic and
other pharmacological activities attributed to
Newbouldia laevis leaves.
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Saponins were also present in the NLCM extract
of Newbouldia laevis leaves. Saponins have
broader applications in beverages, food ingredi-
ents and cosmetics. Reports reveal that saponins
are an excellent antioxidant, anti-inflammatory,
anti-allergic, anticancer, antiviral and antifungal
[26-32].

Also, Saponins possess anti-
hypercholesterolemia activity. Hypercholesterol-
emia is implicated in cardiovascular diseases
[33]. This implies that consumption of Newbould-
ia laevis decoction may help prevent and reduce
the risk of cardiovascular diseases.

Tannins are used in traditional herbal medicine
to precipitate proteins. It also possesses pharma-
cological activities such as antidiarrheal, anti-
inflammatory and wound healing [34]. Tannins
are a class of compounds found in the leaves of
Newbouldia laevis. These polyphenolic com-
pounds are used to relieve fatigue and sore
throat immediately. Tannins equally heal burns
and stop bleeding [35]. These therapeutic effects
of tannins are attributed to the ability of tannins
to act as free radical scavengers and to activate
antioxidant enzymes [36]. The presence of tan-
nins in Newbouldia laevis leaves may be respon-
sible for using the plant in traditional medicine as
a pain-killer and for treating rheumatism and ar-
thritis.

Terpenoids are another naturally occurring sec-
ondary metabolite found in the leaves of New-
bouldia laevis, and terpenoids serve as cancer
chemotherapy. Other important pharmacological
and therapeutic uses of terpenoids are antihy-
perglycemic, anti-inflammatory, anti-arthritic,
antioxidant and antimicrobial. Terpenoids like
taxol derivatives (paclitaxel and docetaxel) are
good cancer drugs. Also, terpenoids like a and 3 -
amyrins are used in herbal folk medicine as anal-
gesics [37]. Terpenoids present in Newbouldia
laevis are why the decoction of this plant is con-
sumed as a remedy for body pain.

Cardiac glycosides are a class of compounds pre-
sent in Newbouldia laevis leaves. Cardiac glyco-
sides have the potency to increase the heart's
output force and decrease its contraction rate by
acting on the cellular Sodium-potassium ATPase
[38]. Cardiac glycosides are potent therapies for
chronic heart failure, oedema, arrhythmias and
complete ventricular rate control in persons with
atrial fibrillation; this is why the plant is used in
traditional medicine as anti-inflammation.

Section “Pharmacy”

Table 3 - Acute toxicity study of Methanol leave
extract of Newbouldia leavis LDsg result of the extract

Groups Dose No of Dose Mean | DD
administered | deaths | difference | death| x
(mg/kg) (bD) | (MD) |[MD

1 1000 0 500 0 0
2 2000 0 1000 0 0
3 3000 0 1000 0 0
4 4000 0 1000 0 0
5 5000 0 1000 0 0
6 6000 0 - - -

The LDsp value is determined according to
Karbar's formula, which states that:

> DDxMD

LDso = LDlOO - N

(9)
LDso> 6000 mg/kg.

Results of the acute toxicity study showed that no
death was observed in all test groups adminis-
tered the extract at all dose levels. The animals
instead retained their agility and were physically
active throughout the period. The rats helped the
highest dose (6000 mg/kg), though they ap-
peared calm immediately after administration of
the extract and soon regained their physical ac-
tivities within a short time. These results are pre-
sented in Table 3 above. This finding is by [14],
which showed no toxic effect when white whisk-
er rats were treated with leaf crude methanol
extract of Newbouldia laevis.

Treatment with the crude extract and fractions
significantly inhibited acetic acid-induced pain in
the experimental rats compared with control
(P<0.05). While in the control group, the number
of writhes made in 30 minutes was 30.00£5.33
and represented 0 % percentage inhibition of
pain, the group treated with aspirin made
8.80£1.02 writhes, representing 64.20+9.74 %
inhibition of pain. Percentage inhibitions of pain
for 400 mg/kg of crude, methanol, dichloro-
methane, ethyl acetate and N-hexane extracts
were 63.48+4.62, 79.14+7.39, 60.79+6.69,
23.2629.75 and 64.82+10.14 %, respectively.
However, at 800 mg/kg extract treated groups,
the inhibitions for the same extracts were
52.00+12.00, 71.87+7.04, 80.31+6.20,
45.61+12.60 and 43.87+8.13 %, respectively.
Lower doses of the crude, methanol and N-
hexane extracts had better analgesic effects than
higher doses. The opposite was in groups treated
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with dichloromethane and ethyl acetate extracts.
The analgesic activities of the sections also did
not significantly differ from that of aspirin
(P>0.05), except for the ethyl acetate low dose
group. From the results obtained, the extract
with the highest activity was the methanol ex-
tract, while ethyl acetate extract had a minor an-
algesic activity. The results are presented in Ta-
ble 4 and Figure 1.

Table 4 - Analgesic Effects of the Crude Methanol
Extract and its fractions of the Leaf extracts of
Newboudia leavis on Whisker Albino Rat

Treatment Dose Nurpber .Of % Activity

Groups Administered Writhesin | ofthe

30 min Extracts

1 Control 30.00 + 0.00 +

5.33* 0.00*

2 Aspirin AS 8.80 = 64.20 £
(100mg/kg) 1.02* 9.74*

3 Crude methanol 10.00 63.48 +
extract NLCM 0.89* 4.62%
(400 mg/kg)

4 Crude methanol 12.00 = 52.00
extract NLCM 0.89* 12.00*
(800 mg/kg)

5 Methanol extract 5.60 = 79.14
NLM (400 mg/kg) 1.94* 7.39*

6 Methanol extract 840+ 7187
NLM (800 mg/kg) 2.48* 7.04*

7 Dichloromethane 14.00 £ 60.79 +
extract NLD (400 2.28* 6.69*
mg/kg)

8 Dichloromethane 6.00 £ 8031+
extract NLD (800 2.28* 6.20*
mg/kg)

9 Ethyl acetate extract | 24.00 23.26 +
NLE (400 mg/kg) 456" 9.75%

10 Ethyl acetate extract | 17.20 = 45.61 +
NLE (800 mg/kg) 2.73*%™ 12.60*

11 n-hexane extract 8.60 + 64.82 +
NLH (400 mg/kg) 1.33* 10.14*

12 n-hexane extract 17.60 4387 +
NLH (800 mg/kg) 2.40% 8.13*

Results are expressed in Mean+SEM. Means
marked * are significantly different from control,
while that marked ** are substantially different
from aspirin.

Section “Pharmacy”
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Figure 1 - The percentage analgesic activities of dif-
ferent doses of the extracts

CONCLUSIONS

The results obtained from phytochemical
screening, toxicity test and the analgesic test
was done on the NLM, NLDCM, and NLHEX ex-
tracts from the leaves of Newbouldia laevis gave
the following findings: phytochemical screen-
ing revealed the presence of the following phy-
tochemicals; alkaloids, flavonoids, Saponins,
Tannins, Terpenoids and cardiac glycosides.
The acute toxicity test showed that test groups
administered the extract at all doses. The result
of the analgesic test showed that methanol ex-
tract exhibited the highest inhibition of pain at
lower doses of 400 mg/kg body weight of the
laboratory  animals. In contrast, the
ethylacetate extract had minor analgesic activi-
ty at the same dose with methanol. From these
results and the various analyses done on the
leaf extracts of Newbouldia laevis, it is evident
that this plant contains bioactive components
that can be used to treat multiple health prob-
lems such as pain, inflammation, and oedema,
rheumatism and arthritis and heartburn. Thus,
it can be said that these research work aims
have been achieved.

From the results obtained in this research,
people are encouraged to use the leaves of
Newbouldia laevis to treat pains. Pharmaceuti-
cal industries should immediately start using
the extracts from this plant to produce more
potent (pain killer) drugs that will have fewer
side effects than Ibumol, Ibuprofen, Diclofenac,
et cetera.
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The government should enact laws to conserve
shrubs, subshrubs and trees like Newbouldia
laevis to maintain their abundance for various
uses. People in different places should embrace
the ethnomedicinal services of the plant New-
bouldia laevis in other to obtain the medicinal
benefits embedded in the plant.

This research on the leaf extract of Newbouldia
laevis shows that people can use it to treat pains.
The leaf extract of Newbouldia laevis is efficient,
non-toxic, potent and reliable for treating body
pain. This finding will go a long way in helping
further research work on the leaf of Newbouldia
laevis.
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Abstract. The significant treatment costs of drinking water make treated water
costly, raising the price of clean and helping make clean water inaccessible to the
poor people in rural communities. This compels them to turn to readily available
sources which are mainly contaminated. This subjects them to waterborne
diseases.

In this context, this study was carried out to validate the efficiency and, if feasible,
the substitution of Ferric Chloride utilised in the treatment of water using Moringa
Oleifera seeds, a cheap and widely accessible indigenous coagulant. The quality of
water was tested on collection compared to those treated with Ferric Chloride and
Moringa Seeds. Doses of 5g, 10 g, 15 g, 20 g, 25 g and 30 g of both coagulants
were used to treat 500 ml of water. Control water without Ferric Chloride and
Moringa treatments was included. The pH, turbidity, conductivity and COD were
measured. From the ANOVA statistical analysis, several factors such as pH were
analysed, and there was a wide variation between the two treatments of Moringa
and Ferric Chloride.

Keywords: Moringa Oleifera, Ferric Chloride, water treatment, Coagulants, Turbidity.

INTRODUCTION

Potable water supply is a significant endeavour,
particularly in underdeveloped nations. This is so
because the chemicals necessary for treatment:
alum for coagulation, polyelectrolytes as coagu-
lant aids, lime for softening and pH correction,
and chlorine for disinfection; have to be import-
ed using limited foreign currency. In reply to this,
local resources are being investigated as an al-
ternative.

Various academics have investigated Moringa
Oleifera seeds in this respect. Among all the plant
materials which have been evaluated throughout
the years. The sources from Moringa Oleifera
have indeed been found to be one of the most ef-
ficient as the main coagulant for water treatment.

In this Minor field Observation, we will examine
the possibility of using Moringa as an alternative
water clarification agent for water treatment in
Umudike and establish a protocol for the prepa-
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ration, use and dosage of Moringa to use it for
water treatment.

Water is a crucial natural resource needed for
maintaining life. It is in a continuous circulation
movement (i.e., hydrological cycle) and is not
equally distributed in time and location. Due to
its various advantages and the challenges gener-
ated by its surpluses, shortages and quality deg-
radation, water as a limited resource demands
particular care.

Water treatment generally incorporates water
clarity and disinfection techniques [11]. In tradi-
tional water treatment, several procedures com-
prising coagulation, flocculation, sedimentation,
filtration and disinfection are typically utilised
[6]. A combination of numerous methods is fre-
quently required to enhance raw water quality
depending on the water quality issues present,
the desired quality of the treated water, the costs
of different treatments and the scale of the water
system [4].
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Methods of water treatment from biological ma-
terials will undoubtedly be successful in deliver-
ing water at a low and reasonable price and at all
times in every home. One strategy that has been
performed by people in some areas of the devel-
oping world is using locally available natural co-
agulants to lower turbidity and decrease bacteria
in surface water [1].

Lack of safe drinking water is the world's most
significant health issue. About 4 billion instances
of diarrhoea are recorded yearly, of which two
million result in death. Every day roughly 6 thou-
sand children die from lack of safe drinking wa-
ter. Today, more than one billion people in de-
veloping nations use polluted water for drinking
and other domestic purposes. Moringa is recog-
nised as the solution to lower the prevalence of
water-related infections, which is one of the lead-
ing causes of fatalities in developing countries.
United Nations has set Millennium Development
Goals (MDG'’s), aiming to eliminate half the num-
ber of people without access to clean water by
2020. The aim can be accomplished only through
the utilisation of locally available resources and
by the adoption of low-cost treatment options.

The study aims to carry out comparative studies
of the clarification potentials of Ferric Chloride
and Moringa Oleifera coagulants. In this research,
we seek to compare the water clarification po-
tentials of these two coagulants to identify which
is more effective for water clarification. These
objectives can be achieved through the comple-
tion of the following steps. They are mixing dif-
ferent dosages of the coagulants with the effluent
to determine their different rates of clarification.

There are various kinds of Natural Coagulants,
but this research is restricted solely to studying
Moringa Oleifera and comparing its Clarification
capability to that of Ferric Chloride.

Although water treatment chemicals are efficient
and utilised globally, research data reveals that
exposure to chemicals during coagulation with
metal salts might be connected with detrimental
health consequences [6]. Aluminium, which is the
primary component of Aluminium Sulphate (al-
um), Polyaluminium chloride (PAC) and Poly-
aluminium Silica Sulphate (PASS), might cause
Alzheimer’s disease and other similar connected
disorders that are associated with residual Alu-
minium in treated water [4]. The use of natural
materials to purify drinking water in various
places around the globe has been documented
throughout human history. However, these natu-
ral materials have not been accepted or appro-
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priately supported owing to a lack of understand-
ing of their specific nature and the mechanism by
which they work. As a result, the natural materi-
als cannot compete successfully with the regular-
ly utilised water chemicals [9, 10].

There has been a renewed interest in using natu-
rally occurring alternatives to currently used co-
agulants for water treatment in developing coun-
tries [3], mainly due to cost implications linked
with inorganic chemicals, synthetic organic pol-
ymers and disinfectants [9, 10]. There is also an
interest in utilising some of the by-products from
natural coagulants in other industries [5].

The conclusions of this research will be valuable
to stakeholders in the academic and environmen-
tal sectors. These stakeholders comprise
healthcare personnel, government health author-
ities, teachers and students if Moringa Oleifera is
proven more efficient than ferric chloride as a
clarifying agent. Findings from this study might
give information which could enlighten the gov-
ernment on the necessity for workshops, semi-
nars and conferences to extend the knowledge
on the usage of Moringa and the search for Natu-
ral alternative sources of Coagulants to be inte-
grated into the water treatment process in the
Country.

METHODS

Preparation of Coagulants. Moringa Oleifera: The
seeds of Moringa will be collected/sourced from
a National Root Crops Research Institute. They
would be air-dried at 45 °C for 48 hours. The
chaff around the seed kernel will be separated,
and the grains will be crushed fine using a blend-
er into powder. This was how the Moringa Oleif-
era coagulants would be made.

Ferric Chloride: Ferric Chloride would be ob-
tained from a science laboratory in Umuahia
Township. It will also be packaged and sealed on
purchase.

Preparation of Effluent. To carry out the prelimi-
nary studies to determine the efficiency of these
coagulants, we sourced water from a local stream
from stream located along Goodluck Ebele Jona-
than Hostel in Michael Okpara University of Agri-
culture, Umudike.

Apparatus: pH Meter - for measuring pH Level;
spectrophotometer - for determination of COD;
conductivity Meter - measuring conductivity;
turbidimeter- for turbidity measurements; jars
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and beakers; pipettes; measuring cylinders;
weighing balance; stopwatch; oven.

Analysis. The jar test is the most often used tech-
nique for analysing and optimising the coagula-
tion-flocculation processes. This research con-
sists of a series of simultaneous batch tests, in-
cluding three steps: quick mixing, gradual mixing,
and sedimentation.

Turbidity measurements were made using a tur-
bidimeter. Turbidimeter will be measured using
distilled water, and 40 NTU standard solution
will be made using 1 g hydrazine and 10 gm hex-
amethylenetetramine solution. The pH will be
adjusted using concentrated Sulphuric acid 0.1 M
and sodium hydroxide 0.1 M solution. The pH
will be tested using a pH meter.

Conductivity will be determined using a conduc-
tivity meter. For estimation of COD, the effluents
will be digested in the spectrophotometer, and
the titration will be carried out using the stand-
ard reagents and technique.

RESULTS AND DISCUSSION

The volume of water at the beginning of the test
was 6.5 litres, divided into 12 jars of 500 ml for
treatment and an additional pot for control.

The values of the different test parameters for
the water at the point of collection (serving as
our control) are as follows (Table 1).

Table 1 - The values of the different test parameters
for the water

Initial values WHO
Parameters of stream water
standard
sample (control)
pH 5.7 7.6
Conductivity (us/cm) 107 1400
Turbidity (NTU) 7.9 5
COD (mg/L) 6.9 100

Value of POC against WHO standard. The results
obtained from the following treatments for these
parameters would be tested against the WHO
standard for drinking water, and the better coag-
ulant would be selected.

Physicochemical Measurements. The mean values
of physicochemical parameters for raw water
samples such as pH, Conductivity, Turbidity and
Chemical Oxygen Demand before and after
treatment with different dosages of the coagu-
lants.

The World Health Organization considers normal
drinking water any water with a pH between 6.5
and 8.5 [13]. Although pH typically has little di-
rect influence on water users, it is one of the es-
sential water-quality criteria.

Moringa Oleifera's coagulant efficiency resides in
the presence of water-soluble cationic proteins in
the seeds. This means that in water, the essential
amino acids contained in the protein of Moringa
would absorb a proton from water triggering the
release of a hydroxyl group [9, 10]. In similar re-
search, [8] discovered that pH did not significant-
ly influence the quality of treated water in a ran-
domised factorial experiment with varying quan-
tities of Moringa Oleifera.

The pH of water during treatment is critical for
removing organic compounds and heavy metals.
Alkaline pH encourages the precipitation of most
metals as insoluble solids. The pH of the residen-
tial sewage at the time of collection was 5.7. After
treatment, the pH value declined and ranged
from 3.6 to 4.2 for Ferric Chloride and Moringa
Oleifera. The matter went from 4.5 to 4.7. The re-
ported pH levels were not within the WHO sug-
gested limit of pH of 8.5 to 6.5 for chemically
treated water [13], rendering them unsafe for
drinking. The differences were significant
(p<0.05) between all the treatments at the varied
coagulant concentrations on pH. These pH read-
ings do not fall inside the WHO criteria for drink-
ing water. Both Coagulants, however, lowered
the pH of the water to acidic levels (Table 2).

Table 2 - Values of laboratory tests conducted on water samples

Ferric chloride Moringa

Dosages, g| pH | Turb (NTU) | Cond (us/cm) | COD (mg/1) | Dosages, g| pH | Turb (NTU) | Cond (us/cm) | COD (mg/1)

5 3.6 8.5 534 8.11 5 4.5 11.7 250 7.82

10 3.8 8.6 538 8.32 10 4.3 12.0 258 8.10

15 3.9 8.9 542 9.55 15 44 12.8 260 8.22

20 4.0 9.2 553 10.25 20 4.3 13.0 264 8.35

25 4.1 9.7 558 11.03 25 4.6 13.4 269 8.51

30 4.2 10.5 565 12.26 30 4.7 13.7 273 8.70
Section “Biology and Environmental Sciences” 4003
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The figure 1 suggests a steady rise in the pH of
the water sample with a matching increase in the
doses of both Moringa Oleifera and Ferric Chlo-
ride. From the ANOVA statistical analysis, there

was an evident significant difference between the
two treatments of Moringa and Ferric Chloride
(P=6.98 x 10-4) (Figure 2).

6 5,7
5 I
m5g
4 A — m10g
m15g
3 - I
m20g
2 - | | 25g
m30g
1 — = CONTROL
0 n T 1
FERRIC CHLORIDE MORINGA CONTROL
Figure 1 -Effect of different doses of coagulants on water sample wrt ph
Anova: Single Factor
SUMMARY
Groups Count Sum Average | Variance
Column 1 6 23.6| 3.933333| 0.046667
Column 2 6 26.8| 4466667 0.026667
ANOVA
ce of Varigl 55 df MS F P-value F crit
Between G| 0.853333 1| 0.853333| 23.27273| 0.000698| 4.964603
Within Gro| 0.366667 10| 0.036667
Total 1.22 11

Figure 2 - Anova analysis for Ph of both Moringa and Ferric Chloride

Chemical Oxygen Demand. Chemical oxygen De-
mand is the measure of oxygen equivalent to the
sample’s organic content that is subject to oxida-
tion by a strong chemical oxidant. It is an evalua-
tion used to measure the level of water contami-
nation by organic matter. The COD values for the
Stream Water were 6.9 on the collection and
moved from 8.11 to 13.26 on treatment with dif-
ferent doses of Moringa Oleifera coagulant and

Section “Biology and Environmental Sciences”

also moved from 7.82 to 8.70 on treatment with
varying amounts of Ferric Chloride coagulant.

Figure 3 indicates a gradual increase in the pH of
the water sample with a corresponding increase
in the dosages of both Moringa Oleifera and Fer-
ric Chloride. The ANOVA statistical analysis
showed a significant difference between the two
treatments of Moringa and Ferric Chloride.
(P=3.36 x 10-2) (Figure 4).
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Figure 3 - Effect of different doses of coagulants on water sample wrt COD

Anova: Single Factor

SUMMARY

Groups Count Sum Averoge | Variance

Column 1 & 59.52 992 2.55792

Column 2 ] 49.7| B.283333| 0.096347

ANOVA

ce of Varigl 58 df M5 F P-value F crit
Between G| B.036033 1| 8.036033| 6.055182| 0.033635| 4.964603
Within Gro| 13.27133 10| 1.327133

Total 21.30737 11

Figure 4 - Anova analysis for COD of both Moringa and Ferric Chloride

Electrical Conductivity. Electrical Conductivity
(EC) measures a solution's capacity to conduct
electric current, which is significantly reliant on
the availability of ionic species. Inorganic ions
have a substantial impact on the conductivity of
water. High values of EC suggest that inorganic
ions are in plenty in the wastewater. EC is direct-
ly proportional to the total dissolved solids (TDS)
concentration. High EC in wastewater is a sign of
high total dissolved solids concentration. This
also means that the capacity of an electric current
to travel through the wastewater is proportional
to the number of ionic solutes dissolved in the
water.

Section “Biology and Environmental Sciences”

Figure 5 suggests a steady rise in the pH of the
water sample with a matching increase in the
doses of both Moringa Oleifera and Ferric Chlo-
ride. From the ANOVA statistical analysis, there
was an evident significant difference between the
two treatments of Moringa and Ferric Chloride.
(P =2.63 x 10-13) (Figure 6).

Turbidity. These turbidity readings obtained fol-
lowing seed coagulation were under the WHO-
recommended turbidity threshold of 5 NTU for
safe drinking water [13]. Before the water treat-
ment from the Moringa and Ferric Chloride vil-
lages, turbidity levels were found to be over the
required criteria for drinking water.
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500 -
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Figure 5 - Effect of different doses of coagulants on water sample wrt conductivity

Anova: Single Factor
SUMMARY
Groups Count Sum Average | Variance
Column 1 ] 554 9.233333| 0.574667
Column 2 ] 76.6| 12.76667| 0.610667
ANOVA
ree of Varial 55 df F P-value F crit
Between G| 3745333 1| 37.45333| 63.15%46| 1.24E-05| 4.964603
Within Gro| 5.926667 10| 0592667
Total 43.38 11

Figure 6 — Anova analysis for turbidity of both Moringa and Ferric chloride

The turbidity measured might be ascribed to
phytoplankton, re-suspended bottom sediments
and organic debris. Surface runoffs, features of
parent rock and human activities such as farming
in the immediate surrounding of water sources
also add to the rise of turbidity [13]. Excessive
turbidity in water creates issues with the water
purification process, such as flocculation and fil-
tration and is usually connected with the likeli-
hood of microbiological contamination [7].

The turbidity at the point of the collection was
7.9 NTU. Figure 7 shows that the turbidity level
fell fast for the control culture for both Ferric
Chloride and Moringa treatments throughout the
experiment.
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From the ANOVA statistical analysis, there was
an evident significant difference between the two
treatments of Moringa and Ferric Chloride
(P=1.24x10->) (Figure 8).

CONCLUSIONS

This study focuses on the introduction and adop-
tion of Natural coagulants in water treatment fa-
cilities. Artificial coagulant such as Ferric Chlo-
ride, tested for clarity against Moringa Oleifera,
has indicated that Moringa is a good alternative
for Artificial Coagulants in treatment plants.
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Figure 7 - Effect of different doses of coagulants on water sample wrt turbidity

Anova: Single Factor
SUMMARY
Groups Count Sum Average | Variance
Column 1 & 3287 547.8333| 1305667
Column 2 & 1574 262.3333| 67.46667
ANOWVA
ce of Varig 55 df F P-value Ferit
Between G| 244530.8 1| 244530.8| 2469.592| 2.63E-13| 4.964603
Within Gro| 990.1667 10| 99.01667
Total 245520.9 11

Figure 8 — Anova analysis for the conductivity of both Moringa and Ferric chloride

Moringa Oleifera is an efficient natural coagulant
which may be employed in enhancing the physi-
cochemical parameters of water in terms of pH,
turbidity, COD and conductivity.

Moringa Oleifera is an ecologically safe natural
coagulant best appropriate for treating water
with undesired heavy metal concentrations.
Based on the experimental test findings, the fol-
lowing conclusions may be drawn:

1. Moringa Oleifera is an eco-friendly technology
and commercially favourable.

2. Moringa Oleifera is an efficient natural coagu-
lant which may be employed in enhancing the

Section “Biology and Environmental Sciences”

physicochemical features of water in terms of pH,
turbidity, total dissolved solids, suspended parti-
cles, alkalinity and conductivity.

3. Moringa Oleifera seeds provide a feasible al-
ternative coagulant to alum purifying water for
rural communities because they are ecologically
benign and inexpensive.

4. The data obtained demonstrate that powder
from the seed of M. Oleifera includes specific co-
agulating capabilities. These concentrations have
the same impact as the traditional coagulum, al-
um, or Ferric Chloride.
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5. Moringa Oleifera seeds provide a feasible al-
ternative coagulant to alum purifying water for
rural residents because it is ecologically benign
and inexpensive.

Based on our results, we may offer the following
suggestions. There is a need for public education
on the usage of Moringa in water clarity via sem-
inars and the media. Also, there is a need for wa-
ter treatment facilities to integrate organic co-
agulants into the treatment plants since they are
conveniently obtained and medically suitable.
Government and commercial groups should en-
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INTRODUCTION

Abstract. The study area in this research is within the Ropp Complex, part of the
Nigerian Mesozoic Younger Granite province. The study aims to interpret the
depositional environment and establish the provenance of the alluvial cassiterite
deposits in the study area. Boreholes/mining pits were logged for this study, and
stanniferous sandstone samples were collected, which were used for textural and
mineralogical studies. The mineral assemblages documented in the samples
include ilmenite (3 to 27%). Cassiterite (2 to 14 %), Zircon (2 to 16%), magnetite (0 to
17%), tourmaline (5 to 11%), rutile (2 to 8%) and monazite (2 to 7%). The ZTR Index
calculated from the result of heavy minerals analysis for the selected pieces is 59%.
Mineralogical studies revealed that quartz is the most dominant detrital mineral
averaging about 93-99%, indicating that the stanniferous sandstones are
compositionally matured and have experienced a high degree of chemical
weathering. The quartz grains have grain sizes ranging from coarse to very coarse.
They are poorly sorted, sub-angular to sub-rounded, with low sphericity. This also
indicates a closeness to the source and textural immaturity. The occurrence of
relatively very few feldspar grains suggests a slow sedimentation rate, very high rate
of chemical weathering and composition maturity. The bivariate plots, univariate
grain size parameters and probability plots, and the absence of fossils and trace
fossils suggest deposition in a fluvial environment. The results of the granulometric
analysis indicate that the study area's stanniferous sandstone was deposited in a
fluvial environment by a low-energy fluvial (river) depositional system and the
deposition in proximal (close to the source). This study suggests that the Basement
complex and Younger Granite are the sources of the stanniferous placer deposits.

Keywords: fluvial environment; heavy mineral; petrography; ropp complex;
stanniferous sandstone.

modifications. Provenance studies of sedimen-
tary rocks, especially sandstones, have been car-

Provenance studies involve the interpretation of
the lithologic source of sediments and/or sedi-
mentary rocks [21]. It is one of the key elements
of basin analysis, as it provides basic information
regarding the tectonic origin of a sedimentary
basin using compositional and textural proper-
ties of sediments. Information about the source
of sediments may be obtained from examining
the various clasts present [23, 1]. The most cru-
cial aspect of provenance studies is identifying
source rock, relief, the climate in the source area,
tectonic settings, transport history and digenetic
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ried out by many workers to extract information
from compositional and textural features of
sandstones, and a thorough review of the subject
is given by [24]. Standard petrographical ap-
proaches to identifying source rocks of sandstone
investigations of undulocity and polycrystallinity
of quartz grains, types of feldspar present [23]
and rock fragments [24]. The relief and climate of
the source area can be inferred from grain
roundness and the average degree of feldspar
alteration [10]. Tectonic settings can be deter-
mined from the relative proportion of quartz,
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feldspar and rock fragments [6]. Clues of sand-
stone's transport history can come from examin-
ing the roundness and sphericity of grains and
textural and mineralogical maturity [24].

Alluvial tin deposits have been reported in the
Younger Granites of mostly North Central Nige-
ria. [27, 28, 22]. Some of these Younger granite
occurrences have also been reported in North-
western Nigeria. [14]. The major sources of cas-
siterite in Nigeria are the placer (alluvial and elu-
vial) deposits from the biotite granites within the
Jurassic alkaline ring complex (the Younger
Granites) of the Jos Plateau. Placers are probably
one of the earliest types of mineral deposits to
have been utilized by man. Author [2] pointed
out that the tin placer deposits were rarely treat-
ed as serious topics within classical tin geology,
even though [4] estimated that 80 % of the
world's tin production was derived from placer
deposits. The lack of understanding of tin placers
may be illustrated by examining the inferred dis-
tance of transport of cassiterite from the source
rock. According to [8], the median transport dis-
tance from bedrock source for economic tin plac-
er deposits is only 8 km. Other undiscovered
bedrock mineralization sources were possibly
contributing en route, and the dispersion could
be even shorter.

Most of the published and unpublished literature
on the occurrence of tin in the Younger granite
focuses on the primary mineralization of tin; this
shows that only a little knowledge is highlighted
about the alluvial tin mineralization in the com-
plex even though over 95% of the tin (cassiterite)
produced in Nigeria was mined in the Younger
Granite Province and were won from alluvial de-
posits derived from the tin-bearing granites and
lodes [15, 16]. The rich and extensive placers of
the Jos Plateau were mainly formed from the
erosion of the basement rocks. During a period of
elevated base level, streams aggraded their val-
leys and buried the placers beneath a blanket of
clay and alluvium.

Study area

The study area is in parts of Ropp Complex, lo-
cated southeast of the Jos Bukuru Complex in
North Central Nigeria. The complex is known for
its whitish riebeckite granites, extensive kaolin
and tin mineralization, and long mining history. It
was the second largest tin producer in the Nige-
rian Younger Granite Province [3]. The study ar-
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ea is situated in Barkin Ladi LGA within latitude
9030°00” to 9015’00”N and longitude 8045’00”
to 8052'30”E of the Federal Survey Map sheet
189 Kurra NE (Figure 1).

The study covers an area of approximately
375 km?2. The area is accessible by tarred roads,
untarred roads, footpaths and cattle tracks. The
area is marked by high topography averaging
about 1350 m above sea level. The complex is
bounded by extensive actuate and polygonal ring
dykes, which enclose basement rocks and the
prominent central massif of rugged younger
granite hills.

Figure 1 - Location map of the study

The drainage pattern of the area is radial and es-
sentially controlled by the distribution of young-
er granite outcrops. The central river system in
the study area is the River Kurra and its tributar-
ies, draining into Monguna and Tente provinces,
where dams are constructed.

MATERIALS AND METHODS

The methods employed in this research work
were fieldwork and laboratory analyses. The
fieldwork involved description, logging, meas-
urement and sample collection of various litho-
logic units. Samples were collected for laboratory
analyses. The laboratory work involves textural,
petrographic and heavy minerals analyses of cas-
siterite-bearing sandstone samples.

Granulometric analysis. This analysis was used to
determine and evaluate the grain size distribu-
tion and texture of selected samples of the stan-
niferous sandstones of the study area. Friable
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and unconsolidated arenaceous models were the
only ones subjected to sieve analysis. The sam-
ples were first disintegrated into individual
grains using the ceramic mortar and pestle. Each
sample was soaked with hydrogen peroxide for
about 2-3 hours in a beaker. This is done to aid
the disintegration of the samples further to elim-
inate the effect of cementation.

Each sample was placed in a sieve shaker and
sieved for about 10 minutes using standard sieve
openings of 2, 1, 0.6, 0.5, 0.3, 0.25, 0.15, and
0.075mm and pan. The percentage mass re-
tained and cumulative percentage of the group
retained for each sample were determined. The
methods then computed the statistical parame-
ters (mean, standard deviation, skewness, and
kurtosis) of the grain size frequency distribution
[12, 18]. A probability scale was used in plotting
the standard cumulative curves of grain size dis-
tribution following the procedures of [7, 26].

Petrography. Thin-section petrography of the
stanniferous sandstones was carried out at the
geological laboratories of Ahmadu Bello Univer-
sity Zaria on the ten representative samples for
microscopic examination of their mineralogical
composition. The samples were impregnated in
epoxy before cutting and mounted on glass slides
using Canada balsam. The rock slice was glued to
a glass slide and was ground to 30 microns thick.

The prepared slides were then labelled and ex-
amined with the aid of transmitted light under
the flat stage of the petrographic microscope. The
studied thin sections were described in terms of
grain contacts, roundness, grain size and sorting.

Point counting. Modal analyses of the samples
were carried out using Jmicrovision v1.27 Image
Analyzer. In each thin section, 300 points were
counted to calculate the composition. The objec-
tive of point-counting is to identify grain types
(framework), cement, matrix and their propor-
tion for each thin section. Classification of the
sandstone was determined using [10, 23] meth-
ods. Major detrital framework components of the
sandstone quartz, feldspar and lithic fragments
were used to construct a QFL ternary diagram.

Heavy mineral analysis

The heavy mineral analysis was carried out in the
Sedimentology Laboratory of the Department of
Geology, Ahmadu Bello University Zaria. The
sandstones were sieved to obtain the very fine to
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fine sand fractions (4 phi), which are commonly
analyzed because it is the size fraction likely to
contain the highest percentage of heavy minerals.
Two grams from each sample were weighed and
poured into the centrifuge tubes containing 10
ml of the heavy liquid (bromoform). The centri-
fuge tubes were inserted in their respective holes
in the centrifuge, and the cover was closed before
running the machine for 10 minutes. Acetone
was used to clean and deodorize the bromoform
in the heavy minerals.

Furthermore, Magnetic separations were carried
out to identify opaque heavy minerals. Although
the Frantz electromagnetic separator may be
used to separate minerals, it is slow. The sample
can be contaminated by impurities such as rust
and leftover minerals from the previous separa-
tion. So, a hand-magnet was used, which was in-
valuable in telling the difference between mag-
netite, ilmenite, and other opaque minerals.

Furthermore, the heavy minerals were identified
and examined with a binocular microscope. The
percentage of heavy minerals in each sample was
determined using the Fleet method by counting
all the grains in the mount (manually) [9]. When-
ever possible, at least 200 heavy minerals were
identified and counted from each slide, which is a
sufficient number for characterizing the abun-
dances of common species. The "ZTR” index was
calculated using the percentage of the combined
Zircon, Tourmaline and Rutile grains for each
sample according to the formula below.

Zircon+Tourmaline + Rutile
Total No of Opaque Heavy Minerals

ZTR Index =

The calculated index is expressed in percentage
to ascertain the mineralogical maturity of the
sediment. ZTR <75% implies immature to sub-
mature sediments, and ZTR >75% indicates min-
eralogical matured sediments. Apart from the
ZTR index, various frequency percentage plot of
both pie charts were made for each sample.

RESULTS AND DISCUSSION

Granulometric analysis

Eleven samples were used for the grain size
analysis using standard sieve analysis techniques
as outlined in [11].
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Grain size statistical parameters. Table 1 shows
the calculated values of various grain size pa-
rameters: the mean, median, skewness, kurtosis

and standard deviation of the samples. The calcu-
lation of the multiple parameters follows [11].

Table 1 - Summary of the Interpretation of the Grain Size Statistical Parameters

Samples| Graphic Mean (Mz) Graphic Standard Graphic Skewness Graphic Kurtosis
Deviation (Sorting)

KA2 -0.47 / Very coarse 1.94 / Poorly sorted 0.12 / Fine skewed/ positively 094/

sand Skewed Mesokurtic
CHR 0.60 / Coarse sand 1.5 / Poorly sorted 0.15 / Fine skewed/ positively 094/

Skewed Mesokurtic

RYM1 |-0.27 / Very coarse 1.8 / Poorly sorted 0.14 / Fine skewed/ positively 0.96 /

sand Skewed Mesokurtic
GMS1 |-0.08/Very coarse 1.75 / Poorly sorted 0.12 / Fine skewed/ positively 0.9 / Mesokurtic

sand Skewed
RYM2 |-0.53 / Very coarse 1.98 / Poorly sorted 0.08 / Nearly symmetrical 083/

sand Platykurtic
NGR -0.13 / Very coarse 1.82 / Poorly sorted 0.08 / Nearly symmetrical 0.9 / Mesokurtic

sand
GMS2 |-0.13 / Very coarse 2.27 / Very Poorly 0.15 / Fine skewed/ positively 0.86/

sand sorted Skewed Platykurtic
BD2 0.20 / Coarse sand 1.29 / Poorly sorted -0.01 / Nearly symmetrical 0.8 / Platykurtic
BD1 -0.27 / Very coarse 1.8 / Poorly sorted 0.12 / Fine skewed/ positively 091/

sand Skewed Mesokurtic
TNT -0.40 / Very coarse 1.73 / Poorly sorted 0.12 / Fine skewed/ positively 087/

sand Skewed Platykurtic
DG1 -0.03 / Very coarse 1.71 / Poorly sorted 0.09 / Nearly symmetrical 0.94 /

sand Mesokurtic
Table 2 - Result Showing Percentile Distribution of all Samples
Samples KA2 | CHR | RYM1 GMS 1 RYM2 NGR | GMS2 BD2 |BD1 | TNT | DG1
$5 -3 -1.4 -2.7 -2.3 -3.1 -2.5 -3.1 -1.8 -2.6 -2.5 -2.2
d16 -2.4 -0.9 -2.1 -1.85 -2.6 -2 -2.5 -1.2 -2.1 -2.2 -1.8
$25 -1.8 -0.6 -1.6 -1.4 -2.1 -1.5 -1.9 -08 |-1.6 -1.6 -1.2
$50 -0.5 0.5 -0.4 -0.1 -0.5 -0.1 -0.3 0.2 -0.3 -0.4 0
$75 1.0 1.5 0.8 1.2 1.0 1.2 1.4 1.2 1.0 1.0 1.2
$84 1.5 2.2 1.7 1.7 1.5 1.7 2.4 1.6 1.6 1.4 1.7
$95 3.4 3.4 2.9 3.4 3.2 3.4 3.8 2.1 3.2 3 3.3

Graphic mean (MZ). The graphic mean value for
the samples ranges from -0.03 to 0.20 ® (Ta-
ble 1), i.e. from very coarse-grained to coarse-
grained sandstones. The explicit mean values of
all the samples indicate the predominance of
very coarse-grained sandstone (10 samples), fol-
lowed by coarse-grained sandstone (1 sample).

Graphic standard deviation (sorting). The values
obtained from the samples range from 1.29 to
2.27 @ (Table 1), indicating poorly sorted to very
poorly sorted sandstones. The sorting degree in-
dicates the hydrodynamic conditions (range of
velocities and degree of turbidity) operating
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within the transporting medium. To some extent,
it is suggestive of the travel distance [17].

Skewness. Skewness is a measure of the sym-
metry of the distribution, i.e. the proportion of
coarse or fine fractions. It is instrumental in de-
scribing the depositional processes of the sedi-
ments. The skewness values derived from the
samples range from -0.01 to 0.15 @, i.e, nearly
symmetrical to finely skewed, respectively (Ta-
ble 1). The values obtained are indicative of a flu-
vial environment.

Kurtosis. The kurtosis expresses the peakedness
of the grain size distribution. The kurtosis values
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of the samples range from 0.80 to 0.96 @, i.e.
from platykurtic to mesokurtic, respectively (Ta-
ble 1). The samples analyzed show a dominance
of mesokurtic sediments (7 pieces). Although,
little geologic information is derived from kurto-
sis values [24].

Probability plots. The probability plots are of en-
vironmental significance. They are indicative of
either fluvial, beach, or wave zone, according to
[26] characterization. Two sand populations in-
dicate a fluvial setting, three sand populations
indicate wave zone bars, and four sand popula-
tions show a beach setting. The probability
curves were plotted from the data obtained from
the sieve analysis. This is actually established
from the plots of the cumulative weight percent
against grain size in (phi, ®).

From the Cumulative probability distribution
curves of the analyzed samples, it is observed
that all curves have only two sand population
distributions (straight line segments).i.e. salta-
tion and suspension. Thus, indicating a fluvial
environment. [26, 7, 25].

Bivariate grain size parameters. Graphic Mean,
Standard Deviation, Skewness and graphic First
Percentile are the parameters used to separate
sands based on origin according to standard
plots devised by various workers. These bivari-
ate plots include the field of mean versus the first
percentile, standard deviation versus first per-
centiles, and standard deviation versus mean [13,
19]. Plots for each bivariate plot show that 100 %
of the samples fall in the river sand environment.
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Petrography

Textural characteristics. Description of chosen
thin sections of the stanniferous sandstone with
focus on grain size, sorting, roundness, sphericity
and grain contacts shows in Table 3.

4013



Traektoria Nauki = Path of Science. 2022. Vol. 8, No 7

ISSN 2413-9009

Table 3 - Description of chosen thin sections of the stanniferous sandstone with a focus on grain size, sorting,

roundness, sphericity and grain contacts

Samples |Grain Sorting Roundness Sphericity | Grain contact
size

KA2 Very Poorly Angular -sub angu- | Low spheric- | Floating grains dominate, and no sutured
coarse |sorted lar ity contact

CHR Very Poorly Angular -sub angu- | Low spheric- | Floating grains dominate, and no sutured
coarse  |sorted lar ity contact

RYM1 |Very Poorly Angular -sub angu- | Low spheric- | Floating grains dominate, and no sutured
coarse |sorted lar ity contact

GMS1 |Very Poorly Sub angular Low spheric- | Floating grains dominate, with few point
coarse |sorted ity contacts and no sutured contact

NGR Very Poorly Sub angular Low spheric- | Floating grains dominate, with few point
coarse |sorted ity contacts and no sutured contact

GMS2 |Coarse |Poorly Sub angular-poorly | Low spheric- | Floating grains dominate, with few point

sorted rounded ity contacts and no sutured contact

BD2 Very Poorly Angular -sub angu- | Low spheric- | Floating grains dominate, and no sutured
coarse |sorted lar ity contact

BD1 Very Poorly Angular -sub angu- | Low spheric- | Floating grains dominate, and no sutured
coarse |sorted lar ity contact

TNT Very Poorly Angular -sub angu- | Low spheric- | Floating grains dominate, with few point
coarse |sorted lar ity contacts and no sutured contact

DG1 Coarse |Poorly Angular -sub angu- | Low spheric- | Floating grains dominate, with few point

sorted lar ity contacts and no sutured contact

Point counting. This involves identification and
recording the amount of monocrystalline quartz
(Qm), polycrystalline quartz (Qp), (Qm and Qp
make together make the total quartz Qt), feldspar
(F), lithic clasts L, opaque minerals (Op), cement
and matrix. The result of the point count is given
in Table 4.

Sandstone classification. The results from the
point counting (Table 4) were used to determine
the relative proportions of quartz, feldspar and
lithic fragments in Table 5.

Table 4 - Results of point counting of the
stanniferous sandstone thin section of the study area

Table 5 - Recalculated parameters through point
counting used in various triangular plots for the prov-
enance and sandstone classification of stanniferous
sandstone of the study area

QFL (%) QmFL (%)
Samples |Q |F |L |Total |Qm |F |L |Total
KA2 96.5/0.0/3.5/100 |96.5]/0.0/3.5/100
CHR 97.4/0.0/2.6/100 |94.8/0.0(5.2|100
RYM1 97.210.7(2.1|100 93.110.7]6.3]100
GMS 1 98.8/0.0/1.2{100 98.8/0.0/1.2|100
NGR 93.0/0.0/7.0{100 |93.0/0.0/7.0/100
GMS2 94.6/0.0/5.4[100 |94.6/0.0(/5.4/100
BD2 99.310.0/0.7]100 [96.2]/0.0/3.8/100
BD1 94.1/1.4|4.5[100 |94.1]|1.4(4.5/100
TNT 97.6/1.0(1.4|100 97.6(1.0(1.4|100
DG1 95.7]10.014.3]100 [95.7]0.0|4.3/100

Samples |Qm |Qp |Qt |F|L|Op |Cement / Matrix
KA2 249| 0 [249|0|0] 9 42
CHR 255| 7 [262|0(0] 7 31
RYM1 26811228022 4 12
GMS 1 253 0 [253|0/0]| 3 44
NGR 226| 0 |226|0|1]16 57
GMS2 245| 0 |245(0(2|12 41
BD2 276| 9 [285|0]0]| 2 13
BD1 271| 0 |271]14|0|13 12
DG1 286| 0 [286|3|0] 4 7
TNT 269| 0 |269(0|0|12 19
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These were plotted on QFL and QmFLt diagrams
to investigate provenance and highlight possible
differences in sandstone composition (Figure 7).
The design of the sandstones was classified in
ternary QFL and QmFLt charts following the de-
scriptive terms of [24] (Figure 7 A-B). Additional-
ly, the same values were plotted on ternary QFL
and QmFLt diagrams similar to [5] to highlight
the samples' provenance (Figure 7 C-D). For the
QFL diagram, all quartzose grains are plotted to-
gether, monocrystalline and polycrystalline
quartz. Contrarily, the QmFLt diagram only re-
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gards monocrystalline quartz as quartzose
grains. Thus, in the QFL diagram used in this
study, lithic clasts and opaque minerals are con-
sidered lithic fragments following [5]. For the
QmFLt diagram, lithic fragments include poly-
crystalline quartz and opaque minerals, which
agrees with the QmFLt chart [5] and is similar to
the classification [20].

In the QFL and QmFLt diagrams, all the samples
are classified as quartz arenites (Figure 7 A-B).
After [5], the samples indicate a craton interior
and recycled orogen source area (Figure 7 C-D).

A Qm B Q

Quartz arenite /8y < o5 Quartz arenite 4 s/os

"\ Sublitharenite Sublitharenite

Subarkose Subarkose

Figure 8 - Photomicrographs of some selected
samples in plane-polarized light (PPL) and cross-
polarized light (CPL) showing poorly sorted and
poorly rounded subangular grains (mag 100x)

25/75

Arkosic arenite Litharenite Arkosic arenite Litharenite

Notes: Q = Quartz, OP = Opaque mineral

Heavy minerals. The ZTR Index calculated from
the result of heavy minerals analysis for the se-
lected samples varies from 35% to 78%, with an
average index of 59%. The ZTR indices suggest
that almost all the locations contain immature
mineralogical sediments and have a short dis-
tance of travel except sample NGR which indi-
cates mature mineralogical sediment.

Q PROVENANCE CATEGORIES

Recyced
orogen

Quartzose Recycled

uuuuuuuuuuuu

Table 6 shows ilmenite is the highest identified
mineral, ranging from 3 to 27 %. Cassiterite is the
second most identified mineral, ranging from 2 to
14 %, followed by zircon (2 to 16 %), magnetite

Figure 7 - QmFLt and QFL (A-D) diagrams showing
the composition and classification, as well as the

suggested provenance areas for the §tudied thin (0 to 17 %), tourmaline (5 to 11 %), rutile (2 to
sections (A-B), modified from [24], while (C-D) are 8 %) and monazite (2 to 7 %). The lowest heavy
changed from [5]

mineral occurrence is garnet, with 0 to 5%.

Table 6 - Heavy minerals within the cassiterite bearing (stanniferous) sandstone in the study area

Samples | Zircon | Tourmaline | Rutile | Cassiterite | Monazite | Magnetite | [Imenite | Garnet | Others | Total | ZTR Inggg%
BD1 18 23 15 19 12 7 13 8 94| 209| 56 59
BD2 22 17 12 22 14 3 22 7 85| 204| 51 54
KA2 4 13 7 27 9 13 28 9 93| 203| 24 35
CHR 24 13 16 20 7 20 28 2 78| 208| 53 65
TNT 15 15 8 23 5 43 47 2 90| 248| 38 56
DG1 23 12 12 5 15 13 36 4| 107| 227| 47 66
RYM1 33 15 16 22 6 24 12 10 69| 207| 64 63
RYM2 26 15 5 18 12 15 33 0 79| 203| 46 61
NGR 32 18 8 4 9 0 59 2 86| 218| 58 79
GMS2 29 15 4 27 12 0 5 4 93| 189| 48 53
Total 226 156 103 187 101 138 283 48| 874|2116] 485 59
Average | 22.6 15.6] 10.3 18.7 10.1 13.8 28.3 48| 874 48.5 59
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Table 7 - Percentage composition of heavy minerals within the cassiterite bearing (stanniferous) sandstone in

the study area, %

Samples |Zircon |Tourmaline |Rutile |Cassiterite |Monazite |Magnetite |Illmenite |Garnet |Others |Total
BD1 9 11 7 9 6 3 6 4 45 100
BD2 11 8 6 11 7 1 11 3 42 100
KA2 2 6 3 13 4 6 14 4 46 100
CHR 12 6 8 10 3 10 13 1 38 100
TNT 6 6 3 9 2 17 19 1 36 100
DG1 10 5 5 2 7 6 16 2 47 100
RYM1 16 7 8 11 3 12 6 5 33 100
RYM2 13 7 2 9 6 7 16 0 39 100
NGR 15 8 4 2 4 0 27 1 39 100
GMS?2 15 8 2 14 6 0 3 2 49 100
Total 11 7 5 9 5 7 13 2 41 100

The granulometric parameters have proved to be
good indicators in distinguishing paleodeposi-
tional environments where fossils are lacking,
especially in a continental setting.

The texture of sediments provides information
about the medium, mode of transport, and ener-
gy conditions at the deposition time. The coarse
to very coarse-grained nature of the sandstones
encountered, bivariate analyses, univariate grain
size parameters and probability plots, and the
absence of fossils and trace fossils suggest depo-
sition in a low-energy fluvial environment.

The petrological studies revealed that the stan-
niferous sandstones have similar mineralogical
compositions and lithology types, although with
few variations. The studies showed that quartz is
the most dominant detrital mineral averaging
about 93-99%. This is an indication that the
sandstones are compositionally matured and tex-
turally immature. It also implies a high degree of
chemical weathering and closeness to the source.
The quartz grains have grain sizes ranging from
coarse to very coarse. They are poorly sorted,
sub-angular to sub-rounded, with low sphericity.
This also indicates a closeness to the source and
textural immaturity. The grain contact is domi-
nated by floating grains, with few point contacts
and no sutured contact. Most grains show the
presence of iron oxide rimming their edges, in-
clusions, and vacuoles, which could be attributed
to a low-temperature source such as a hydro-
thermal vein. Quartz is the common silicate min-
eral acting as cement in the analytes, although
there are a lot of patches of iron-oxide glue.
These cementing materials are chemically at-
tached to the crystal lattice of existing quartz
grains forming rims of cement (overgrowths).
The mineral content of cement is silica and iron-
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oxide. Feldspars were not observed in most thin
sections, and the few presents have been signifi-
cantly weathered, giving them a brown coloura-
tion. Very little feldspar suggests a slow sedimen-
tation rate and a very high chemical weathering
rate and indicates composition maturity.

The matrix is about 4 to 11% of the detrital frac-
tion and consists of fine silty particles that appear
brownish in some samples. This brownish col-
ouration, coupled with the presence of iron ox-
ide, is a strong indication of weathering and fer-
ruginisation or probably due to percolation from
the lateritic cover. Also, the reduction or oxida-
tion process of the iron oxide may be responsible
for this.

Judging from the ternary diagram, Both the QFL
and QmFLt diagrams for sandstone classification
indicates the dominance of quartz arenites, and
following [5], the stanniferous sandstone sam-
ples are indicative of dominantly craton interior
and few recycled orogen source area. Terri-
genous sediments derived from the craton inte-
rior are more felsic, which explains why quartz
minerals are more dominant.

From the study of the heavy mineral assemblages
of the stanniferous sandstones of the studied ar-
ea, it is found that zircon, tourmaline, rutile, cas-
siterite, ilmenite, magnetite, monazite and garnet
occur persistently in all the studied samples. The
heavy minerals were primarily derived from ig-
neous and metamorphic rocks.

Opaque minerals (magnetite and ilmenite) indi-
cate the chemical leaching of the sediments.
Opaque minerals are mainly derived from crys-
talline igneous rocks, both acidic and basic. The
higher proportion of opaque minerals indicates
an igneous source. Therefore, the above study
shows that the bulk of the heavies of the stannif-
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erous sandstone are mineralogical immature and
have been derived from igneous rocks and a little
part from low to medium grade metamorphic
rocks.

CONCLUSIONS

Stanniferous sandstones of the study area are
dominantly angular to subrounded, coarse to
very coarse-grained, poorly sorted, positively
skewed, and mesokurtic sandstone. They were
deposited in a fluvial environment by a low-
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energy fluvial (river) depositional system, and
the deposition in proximal (close to the source).
The heavy mineral study shows that the stannif-
erous sandstone is mineralogical immature and
has been derived mainly from igneous rocks and
a little part from low to medium-grade meta-
morphic rocks.

Furthermore, the stanniferous sandstones are
compositionally matured, textural immature,
close to the source and have experienced a high
degree of chemical weathering.

1. Basu, A. (2017). Evolution of Siliciclastic Provenance Inquiries. Sediment Provenance, 5-23. doi:

10.1016/b978-0-12-803386-9.00002-2

2. Batchelor, B. C. (1983). Sundaland tin placer genesis and late Cenozoic coastal offshore stratigraphy in
Western Malaysia and Indonesia (Doctoral thesis), University of Malaya.

3. MacLeod, W. N,, Turner, D. C., Wright, E. P,, & Buchanan, M. S. (1971). The geology of the Jos Plateau:
explanation of 1:100 000 sheets nos. 147 148 168 169 and 189 and 190. N. d.

4. Denyer, ]. E. (1972). The production of tin. Paper no. 2: Conference on Tin Consumption, UK, London,
International Tin Countries & Tin Resources Institute.

5. Dickinson, W,, & Suczek, Ch. (1979). Plate Tectonics and Sandstone Compositions. AAPG Bulletin, 63.
doi: 10.1306/2f9188fb-16ce-11d7-8645000102c1865d

6. Dickinson, W. R. (1985). Interpreting Provenance Relations from Detrital Modes of Sandstones.
Provenance of Arenites, 333-361. doi: 10.1007/978-94-017-2809-6_15

7. Dike, E. F. (1972). Sedimentology of the Lower Greensand of the Isle of Wight (Doctoral thesis),

University of Oxford.

8. Emery, K. 0., & Noakes, L. C. (1968). Economic placer deposits of the continental shelf. Technical

Bulletin ECAFE, 1,95-111.

9. Fleet, W.F. (1926). Petrological Notes on the Old Red Sandstone of the West Midlands. Geological
Magazine, 63(11), 505-516. doi: 10.1017/s0016756800085484

10. Folk, R. (1980). Petrology of Sedimentary Rocks. Austin: Hemphill Publication Company.

11. Folk, R. L., & Ward, W. C. (1957). Brazos River bar [Texas]; a study in the significance of grain size
parameters. Journal of Sedimentary Research, 27(1), 3-26. doi: 10.1306/74d70646-2b21-11d7-

8648000102c1865d

12. Folk, R. L. (1966). A review of grain-size parameters. Sedimentology, 6(2), 73-93. doi:

10.1111/j.1365-3091.1966.tb01572.x

13. Friedman, G. (1967). Dynamic Processes and Statistical Parameters Compared for Size Frequency
Distribution of Beach and River Sands. SEPM Journal of Sedimentary Research, 37. doi:
10.1306/74d716cc-2b21-11d7-8648000102c¢1865d

14. Kankara, A. L, & Adagba, T. (2022). Geochemical investigation of gold and chalcophile minerals of
Rawayau Area Katsina State, Nigeria. Dutse Journal of Pure and Applied Sciences, 8(2a), 126-139.

doi: 10.4314/dujopas.v8i2a.14

15. Kinnaird, J. A, Nex, P. A. M., & Milani, L. (2016). Tin in Africa. Episodes, 39(2), 361-380. doi:

10.18814/epiiugs/2016/v39i2/95783

Section “Biology and Environmental Sciences”

4017


https://doi.org/10.1016/b978-0-12-803386-9.00002-2
https://doi.org/10.1306/2f9188fb-16ce-11d7-8645000102c1865d
https://doi.org/10.1007/978-94-017-2809-6_15
https://doi.org/10.1017/s0016756800085484
https://repositories.lib.utexas.edu/bitstream/handle/2152/22930/folkpetrology.pdf?sequence=3&isAllowed=y
https://doi.org/10.1306/74d70646-2b21-11d7-8648000102c1865d
https://doi.org/10.1306/74d70646-2b21-11d7-8648000102c1865d
https://doi.org/10.1111/j.1365-3091.1966.tb01572.x
https://doi.org/10.1306/74d716cc-2b21-11d7-8648000102c1865d
https://doi.org/10.4314/dujopas.v8i2a.14
https://doi.org/10.18814/epiiugs/2016/v39i2/95783

Traektoria Nauki = Path of Science. 2022. Vol. 8, No 7 ISSN 2413-9009

16.
17.
18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.

Kogbe, C. A. (Ed.). (1989). Geology of Nigeria (2nd ed.). Jos: Rock View International.
Krumbein, W. C,, & Sloss, L. L. (1963). Stratigraphy and Sedimentation (2nd ed.). San Francisco: n. d.

Krumbein, W. C,, & Pettijohn, F. ]. (1938). Manual of Sedimentary Petrography. New York: D.
Appleton-Century Crofts, Inc.

Moiola, R. ]., & Weiser, D. (1968). Textural Parameters: an evaluation. SEPM Journal of Sedimentary
Research, 38.doi: 10.1306/74d718c5-2b21-11d7-8648000102c1865d

Mgrk, A., & Elvebakk, G. (1999). Lithological description of subcropping Lower and Middle Triasic
rocks from the Svalis Dome, Barents Sea. Polar Research, 18(1), 83-104. doi:
10.3402/polar.v18i1.6559

Nagarajan, R, Armstrong-Altrin, |. S., Kessler, F. L., & Jong, ]. (2017). Petrological and Geochemical
Constraints on Provenance, Paleoweathering, and Tectonic Setting of Clastic Sediments From the
Neogene Lambir and Sibuti Formations, Northwest Borneo. Sediment Provenance, 123-153. doi:
10.1016/b978-0-12-803386-9.00007-1

Ogunyele, A., & Akingboye, A. (2018). Tin Mineralisation in Nigeria: A Review. Environmental and
Earth Sciences Research Journal, 5(1), 15-23. doi: 10.18280/eesrj.050103

Pettijohn, F.]. (1975). Sedimentary Rock (3rd ed.). New York: HarperCollins.

Pettijohn, F. ], Potter, P. E., & Siever, R. (1987). Sand and Sandstone. doi: 10.1007 /978-1-4612-
1066-5

Reineck, H.-E., & Singh, L. B. (1980). Depositional Sedimentary Environments. doi: 10.1007 /978-3-
642-81498-3

Visher, G. (1969). Grain Size Distributions and Depositional Processes. SEPM Journal of Sedimentary
Research, 39. doi: 10.1306/74d71d9d-2b21-11d7-8648000102¢c1865d

Wright, J. B. (1970). Controls of mineralization in the older and younger tin fields of Nigeria.
Economic Geology, 65(8), 945-951. doi: 10.2113/gsecongeo.65.8.945

Wright, J. B. (1985). The Younger Granites. Geology and Mineral Resources of West Africa, 129-137.
doi: 10.1007/978-94-015-3932-6_15

Section “Biology and Environmental Sciences” 4018


https://doi.org/10.1306/74d718c5-2b21-11d7-8648000102c1865d
https://doi.org/10.3402/polar.v18i1.6559
https://doi.org/10.1016/b978-0-12-803386-9.00007-1
https://doi.org/10.18280/eesrj.050103
https://doi.org/10.1007/978-1-4612-1066-5
https://doi.org/10.1007/978-1-4612-1066-5
https://doi.org/10.1007/978-3-642-81498-3
https://doi.org/10.1007/978-3-642-81498-3
https://doi.org/10.1306/74d71d9d-2b21-11d7-8648000102c1865d
https://doi.org/10.2113/gsecongeo.65.8.945
https://doi.org/10.1007/978-94-015-3932-6_15

Traektoria Nauki = Path of Science. 2022. Vol. 8. No 7

ISSN 2413-9009

The Effect of Double Rows

Cropping Pattern with Corn on the

Quantitative Characters of Some Varieties of Soybean in the Dry Land,

Central Lombok, Indonesia

Idham Khalid ', Farid Hemon ', Kisman '

"University of Mataram

JI. Majapahit No. 62 Mataram, Nusa Tenggara Barat, Indonesia

DOI: 10.22178/p0os.83-9

LCC Subject Category: S1-(972)

Received 21.06.2022
Accepted 25.07.2022
Published online 31.07.2022

Corresponding Author:
Idham Khalid
Idhamkhalidsp69@gmail.com

© 2022 The Authors. This article is
licensed under a Creative Commons

Attribution 4.0 License.

Abstract. A field experiment was conducted in May-August 2021 on land in
Central Lombok Regency for research purposes. The study's objectives are
1) to increase the Cropping Index from 2 to 3; 2) to know that soybean and
corn varieties are in the tip and suitable for superimposing on dry land; 3) to
improve the efficiency of dry land use so that it can be used as a reference
for farming technology in Central Lombok Regency.

The results of the research showed that: 1) factors of a combination of
planting distances in the double planting pattern with the interaction of
various soybean varieties superimposed with corn are not significantly
different; 2) fundamental differences in the various varieties with the most
production yields of Kemuning varieties 1; 3) in the planting distance pattern
of 50x20x15 cm with a soybean plant population of 266,608 trees, the
production yield is 1.2 tons per hectare, and the corn plant population is
98,224 trees produced 7.3 tons per hectare.

Keywords: planting pattern; dry land; intercropping; quantitative character;
corn; soybeans.

INTRODUCTION

Culturing several types of food crops, both in the
form of rotation, intercropping, inserts and se-
quentially, will ensure the success of the farming
business [1]. However, soybean plants with
shorter plant architectures often experience
shading stress, which is indicated by lower
growth and yield [6].

Soybeans contain isoflavones which are antioxi-
dants. This makes soybeans a priority food com-
modity programmed by the Ministry of Agricul-
ture to meet the food needs of the Indonesian
people [7]. This effort to meet soybean needs fac-
es obstacles in the form of narrower fertile land.
Therefore fulfilment can be carried out with a de-
certification attempt. Diversification can be done
by planting soybeans with a double crop pattern
superimposed with corn after planting other
food crops such as rice planting rice fields and
dry rain in the central Lombok district. West
Nusa Tenggara (NTB) is one of Indonesia's prov-
inces producing soybeans and corn. In 2016 and
2017, it was ranked third after East Java and Cen-
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tral Java. The biophysical characteristics of the
land in NTB are suitable for the growth of soy-
bean and corn crops due to water availability [4,
6]. Drought-tolerant soybean varieties can pro-
duce optimally according to their genetic poten-
tial when optimally applied to cultivation tech-
nology. The double crop pattern of soybeans su-
perimposed with corn is one of the alternatives
to increase the productivity of dry land in the
Central Lombok district.

METHODS

This study used Split Plot Design (divided plots)
to determine the quantitative characteristics of
several varieties of soybeans with double crop
patterns superimposed with corn. The main field
with double row crops of several soybean varie-
ties consists of 4 levels, namely:

B1 - Single Row with soybean row spacing of
40x15 cmy;

B2 - Double Row with a row spacing of
70x20%x15 cm;
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B3 - Double Row with planting distance
60x20x15 cm;

B4 - Double Row with row spacing
50x20x15 cm.

The main field consists of several soybeans varie-
ties: V1 - Kemuning 1; V2 - Pearl 2; V3 - Pearl 3;
V4 - Sugentan 2; V5 - Gamasugen 2 with three
replays each.

The linear model of the design used is:

Yok=pu+a(v)+B(v)+aB(vb)+pk+e(vb)k, (D

where Yvbk - observation value of varieties
to b planting pattern too bon the kblock; n -
general average value; a(v) - influence of v-to-
vvarieties; f(v) - the impact of the b variety;

af(vb) - the impact of the interaction between
vand b double-row varieties; pk - the impact of
the kblock; e(vb)k - effect of error from double-
line j and k block.

The data were analyzed with the F-test. If there is
a real influence, it is continued to be analised
with the Duncan'S Multiple Range Test (DMRT).
DMRT test to see the differences at the level of
0.05. The regression test was carried out using
Statistical Analysis System.

RESULTS AND DISCUSSION

Effect of Combination of Double Planting Pat-
terns on Parameters of various soybean varieties
overridden with corn is presented in Table 1.

Table 1 - Results of the analysis of the diversity of parameters of observation of vegetative and generative
development of soybeans in Double Crops that are superimposed with Corn Crops

Diversity Observations Vegetative Parameters

Diversity Observations Genetative Parameters

Sum Sum Sum Flower Number | Number Weight

Factor | Tall Plant Broad of of Number| Plot 8
Leaf Book Branch Age . of 100

(hst) (hst) (hst) (hst) Leaf (hst) Stuffed | Hollow | of seeds | Weight seeds

Pods Pods
30| 60|P|30|60|30|60|P|30|60|P 60| 30| 60 Harvest (P)

bxo NS|NS|S| S|NS|NS| S|S|NS| S|S S| NS| NS NS S NS S NS
VX0 S| SIS| S| S|NS| S|S| S| SIS S| S| NS S S S S S

Notes: bxo — combination of Double Planting Pattern Planting Distance; vxo - Interaction of Various varieties of soybeans;

S - Real Difference; NS - No Real Difference.

Table 1 is a summary result:

1. The effect of a single interaction on various va-
rieties (vxo) on the pattern of double plants su-
perimposed with corn showed no real difference
(NS) in the number of books at 30 HST. The flow-
ering period of 60 HST is when the plant is al-
ready 100 %.

2. From the explanation of points 1 and 2, the in-
teraction of various soybean varieties on differ-
ent double planting patterns superimposed with
corn has a real difference effect on the quantita-
tive characteristics of soybeans, both vegetative
and generative growth. The influence of double
planting patterns (bxo) on various soybeans va-
rieties of soybeans can be seen in Figure 1.

Effect of Combination of Double Planting Pat-
terns (bxo) on corn parameters on interaction
with various soybean varieties (vxo0) is presented
in Table 2.

Table 2 is a summary result:

Section “Agriculture”

1. Interaction factor combination double planting
pattern against each developmental parameter of
the Real Different (S) at plant height (30 hst),
while in other parameters. There is no real dif-
ference such as cob length, cob diameter, the
number of seeds per cob, the weight of the seeds
per cob, per plot seed weight and weight of 100
grains.

2) Interaction factors of various soybean varie-
ties against single-anglers of corn crop parame-
ters Differed Markedly (S) on plant height age
(30 HST) and No Real Difference (NS) on other
parameters. More details can be seen in Figure 2.

By sharing the single parameter, the effect of the
combination of double planting patterns on vari-
ous varieties of soybeans superimposed with
corn can be analyzed on potential production
yields, especially on the parameters of yield
weight per treatment plot. It can be seen in Ta-
ble 3.
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Figure 1 - ANOVA, Recapitulation of the Results of Observations of the Single Influence of Various Parameters
of Soybean Plants Superimposed with Corn at the Age of 30 HST and 60 HST

Table 2 - Summary of the analysis of the diversity of observation parameters of vegetative and generative
development of corn in Double Crops that are superimposed with soybean varieties
Observation of Age Gap of 30 HST, 60 HST, and Corn Crop Harvest

Vegetative Generative
. . Number of Number | Cob | Heavy | Weight
Factor Planting Height Leaves Cob Cob of Cob Seed Seed 100

30 HST| 60 HST | 30 HST | 60 HsT | -€n8th | Dlameter | .40 | Weight | Plot | Seeds

bxo S NS NS NS NS NS NS NS NS NS
VX0 S NS NS NS NS NS NS NS NS NS

Notes: bxo — Combination of Double Planting Pattern Planting Distance; vxo - Interaction of Various varieties of
soybeans; S - Real Difference; NS - No Real Difference.

40
B I ey ——T.Tanaman | (35 Tyey W o—Jih Daun 30
| 30 HST 30 ] HST
=f@i=T. Tanaman 25 \ I == Jlh. Daun 60
60 HST 20 HST
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*> ® o oo S == Berat Biji Diameter
= .0 © <
S ggg‘ig Tongkol ggmgéggg % Tongkol
5 223 g —f—Berat Biji 2SS S E & —Boboptl00
0 /Plot ES= 98 Biji
~ (%]

Figure 2 - ANOVA Results of Interaction Observations of Double Crop Patterns Superimposed with Corn on the
Effect of Single Parameters on Corn Crops
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Table 3 - Potential production yields combining double planting patterns (bxo) soybeans and interaction
blended soybean varieties (vxo) stacked with corn

Data recapitulation of the results of Duncan's Multiple Test Sass 9.1 Advanced Test on Perplot
Factor Seed Weight
Seed Weight/ Plot Production Potential (Ha)
M N R D Mp Mph Production (kg)
104.4 A Bl S 280 245.560 1.281,82
bxo 58.5 B B3 S 304 266.608 779,83
57.7 C B2 S 304 266.608 769,16
57.0 D B4 S 304 266.608 759,83
83.91 A V1 S 298 261.346 1.106,42
75.28 B V5 S 298 261.346 1.003,51
VX0 71.83 C V3 S 298 261.346 957,52
59.88 D V2 S 298 261.346 798,22
56.02 E V4 S 298 261.346 746,77

Notes: M - Mean (average
- average population/acre.

~—

; N - Notation; R - Rengking; D - DMRT; Mp - average population perpetak/plot; Mph

In Table 3, it is explained that: 2) while at the interaction of various soybean va-
rieties, M=83.91 with the notation (A) expressed
Real Different (S), where the sum Mp= B1; B2; B3
and B4) divided by 4, = represents the average
interaction population of various soybean varie-
ties (Mp) hence the Kemuning variety 1 (V1);
Mp=298 trees, Mph=261,348 trees, with a poten-
tial production yield of 1,106.47 kg per bushel.

1) In the combination of double planting patterns
planting pattern B1 (Single Row Planting)
M=104.4 with notation (A); average plot popula-
tion Mp=280 trees, declared Real Difference (S);
with other double planting patterns so that the
soybean population per hectare Mph=245,560
trees, the potential per hectare production yield
=1,281.82 kg; following the other Pattern;

Table 4 - Potential production yields in a combination of double planting patterns (bxo) parameters corn and
interaction of corn production yields grown with soybean varieties (vxo)

Data recapitulation of results of Advanced Test Sass 9.1 Duncan's Multiple Test against

Factor Corn per plot seed weight
Seed Weight/Plot Production Potential (hectares)
M D R N Mp Mph Production (Ha)

758.05 A B3 NS 84 84.192 6.237,41
bxo 746.06 A B2 NS 96 73.668 5.631,51

743.71 A B4 NS 112 98.224 7.260,47

757.35 A V3 NS 97 85.069 5.657,33

754.47 A V1 NS 97 85.069 5.582,49
Vxo 749.70 A V2 NS 97 85.069 5.471,03

747.16 A V4 NS 97 85.069 5.452,39

737.67 A V5 NS 97 85.069 5.394,41

Notes: M - Mean (average); N - Notation; R - Rengking; D - DMRT; Mp - average population perpetak/plot; Mph
- average population/acre

In Table 4, it is explained that: not significantly different (NS) from other pat-

1) In the combination of double planting pattern terns, where Mp=.112 trees, 50 th?t Mph=98,224
. : . so that the potential production yield is 7,260.47
against corn production, the planting pattern B4

(5x20x15 cm), M=758.05, notation (A), is stated <8 ©f dry flat corn harvested per hectare, follow-
) ’ ’ ing another Pola.
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2) while interacting with various soybean varie-
ties then, the highest corn production was plant-
ed with Pearl varieties 3 (V3), M=757.35, nota-
tion (A) was declared Not Significantly Different
(NS) from other varieties; Mp=97 trees,
Mph=85,069 trees then the potential yield of
corn = 5,657.33 kg dry Pipil corn harvested per
hectare.

CONCLUSIONS

Based on the results of observations and discus-
sions that have been carried out in this study, it
can be concluded as follows:

1. The combination of double planting patterns
(planting distance or plant population) can affect
the significance of quantitative characteristics of
various soybean varieties against vegetative and
generative growth.

2. The double planting pattern and soybean vari-
eties superimposed with corn affect the amount
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INTRODUCTION

Abstract. Increasing yield and adaptability of brown and black rice in functional sub-
optimal environments begins with increasing genetic diversity through conventional
crosses between diverse germplasm. This study aims to determine the yield, genetic
diversity, heritability, and interactions between rice genotypes in two different
growing environments. The study was conducted in April-August 2021. The study
was designed using a two-factor Randomized Block Design (RAK) with three
replications. The first factor genotype consisted of 15 treatments, namely: 6 brown
rice lines (G1-G6), five black rice lines (G7-G11), three the parents are Baas Selem
(G13), Situpatenggang (G14), and GH Padi red rice (the elder of the brown rice line)
and one comparison variety Inpago Unram 1 (G15). The second factor consists of
two locations: Tampak Siring Village, Batukliang District (379 m a.s.l.) and Mujur
Village, Praya Timur District (103 m a.s.l.) Central Lombok Regency. The results
showed that the yield of Inpago Unram 1 (G15) was higher than other genotypes,
namely 7.10 t/ha. The lines with the exact yield as the GH of red rice (brown rice
strain parent) and Situ Patenggang (black rice parent) were G6 and G10 with a value
of 5.21 t/ha and 5.35 t/ha, respectively. High heritability values were indicated by
plant height and grain yield, while the other traits were classified as low to moderate
with a range below 0.20 to 0.45. The coefficient of genetic diversity in the number of
productive tillers was relatively high, namely 51.27%. Slightly low values were
obtained for plant height and number of non-productive tillers with values of 38.63%
and 48.26%, respectively. Developing G6 and G10 genotypes are recommended
because they have higher yields. All tested genotypes were able to adapt to two
different growing environments.

Keywords: genotype; diversity; heritability; interaction.

broad-meaning heritability values to facilitate the

Red and black rice are starting to be in great de-
mand, considering that excessive consumption of
white rice is a health problem [1]. On the other
hand, the functional rice productivity of red and
black rice is still very low. Therefore, it is neces-
sary to improve genetic traits to obtain red and
black rice varieties with high yields and early ma-
turity. Breeding activities through crossing tech-
niques produced genotypes of red and black
rice [2-4].

The genotypes produced from red and black rice
still need to be observed on the adaptability to
different growing environments and the genetic
parameters of their agronomic characteristics,
such as the ability to inherit from the parents.
Inheritance ability can be calculated through
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following selection process. If the heritability
value is high, it shows that genetic factors play a
more role in controlling a trait than environmen-
tal factors and vice versa [2-4]. Another genetic
parameter that needs to be observed is the coef-
ficient of genetic diversity. This parameter is im-
portant because it can determine the uniformity
of a character in a population. Therefore, study-
ing red and black rice genotypes in two different
growing environments is necessary.

MATERIALS AND METHODS

The research was carried out from April to Au-
gust 2021 in two locations, namely in Jeranjang
Hamlet, Tampak Siring Village (379 m a.s.l.) Ba-
tukliang District, Central Lombok Regency and in
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Mujur Village (103 m a.s.l.) Praya Timur District,
Central Lombok Regency.

The experiment consisted of two factors, namely
genotype and location. Investigations at each site
were designed using a Randomized Block Design
(RAK), three replications. The genotype factor
consisted of 15 genotypes, namely: 6 brown rice
lines (G1-G6) and five black rice lines (G7-G11).
Three parents are GH Padi Red Rice (G12) Baas
Selem (G13), and Situpatenggang (G14), a com-
parison variety Inpago Unram 1 (G15). The sec-
ond factor consists of two locations. Each plot
measured 2x3 m with a spacing of 25x25 cm, and
each planting hole was filled with two seeds and
thinned to 1 grain per planting hole. Thinning
was done on seeds that grew two plants in each
planting hole and cultivated into one plant per
planting hole. Thinning was done at the age of
14 days after planting. The difference test be-
tween treatments was carried out using the Dun-
can Multiple Range Test (DMRT) at a level of 5%
[5]. Statistical analysis was performed using SAS
software, while heritability analysis was based
on [6], and the GFC value was based on [7].

RESULTS AND DISCUSSION

Rice plants can grow optimally at an altitude of 0-
1500 m above sea level, a temperature of 23 °C,
requiring rainfall between 1500-2000 mm/year.
The measurement of a place affects the air tem-
perature of a home. The higher the area, the low-
er the air temperature or the colder it gets. Con-
versely, the lower a place is, the hotter the air
temperature.

The average rainfall in the two study locations,
namely the East Praya sub-district and the Ba-
tukliang  sub-district,  respectively, = was
75.55 mm3 per month and 98.33 mm?3 per month
[8]. According to [9], the threshold values used to
determine the intensity of rain (mm/day) are 0
including cloudy, 0.5-20 including light rain, 20-
50 including moderate rain, 50-100 includes
heavy rain, 100-150 includes very heavy rain,
and > 150 includes extreme rain. Based on the
threshold value for determining the intensity of
precipitation set by BMKG, the study location in
East Praya District is classified as light rain inten-
sity. In contrast, Batukliang District is classified
as moderate rain. The height of the place was
measured using an altimeter and google earth. It
was found that the altitude for Mujur Village, East
Praya Subdistrict, was 103 m above sea level
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with a temperature of 23-28 °C and Tampak Sir-
ing Village, Batukliang District, 379 m above sea
level with a temperature of 23-26 °C. The altitude
of 103 m above sea level is classified as lowland,
and 379 m above sea level is classified as medi-
um plain. Medium plains have an elevation (ele-
vation) of 300-700 m above sea level [10], while
the lowlands have an altitude below 200 m above
sea level. Both locations are central for upland
rice cultivation in Central Lombok Regency's dry
land.

In general, based on the analysis of variance, the
environmental location factor had a significant
effect on several variables, and there was no in-
teraction between genotypes and location, as de-
scribed in Table 1.

Table 1 - Summary of results of analysis of variance
(ANOVA) on all parameters of rice plants as the
effect of Genotype (G), Location (L) and Interaction
between GxL

Observation Single factor . Interaction
Variable Genotype | Location GxL,
(G) (L)

Plant height * * Ns
Number of
productive tillers * Ns Ns
Number of non-
productive tillers * Ns Ns
Flowering age * Ns Ns
Harvest age * * Ns
Panicle length * * Ns
Total Grain
Fill /panicle * * Ns
Number of empty
grain/panicle * * Ns
Grain
weight/clump * * Ns
Weight 100 seeds * Ns Ns
Grain Yield t/ha * Ns Ns

Notes: * - significant; Ns — non-significant

Based on Table 1, the genotype factors were sig-
nificantly different for all observed variables. Lo-
cation factors with different heights showed sig-
nificant differences in plant height, harvest age,
panicle length, number of filled grains per pani-
cle, number of empty grains per panicle, and
grain weight per clump. The difference was not
significant for the location, indicated by the num-
ber of productive tillers, some non-productive
tillers, age of flowering, the weight of 100 seeds,
and grain yield. There was no significant differ-
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ence for all variables in genotype interaction

Average agronomic variables per genotype are

(G)xLocation (L). This means that location does described in Table 2.
not affect plant growth in all tested genotypes.
Table 2 - Average Agronomic Variables per Genotype
Treatment ST AP ANP UB UP PM GI GH BGR [100B| Gt/ha
G1 100,703 | 12,167 | 1.8333| 82,667 | 114,167 | 21.2017| 103,785| 25,463 | 23,887 | 2,875| 4.6260
fg| abcde a| chde a bc bcd ab e| bcd dc
G2 117,993| 12,500 1000 79,833| 111,500 23,8250( 110,020| 24,547 | 35,525 3,101 | 3.7708
ab| abcde abc| edition ab a bc ab bcd a ed
G3 103,548| 15,833| 1000| 83.333| 111.333| 22.3533| 106,565| 24,907 | 32,073 | 2,871 | 4.7620
def ab abc| abcde ab abc bc ab cde| bcd o
G4 109,830| 11,667 | 1.5000| 83,500| 111.333| 21.8883| 119,675| 24,842 | 33,427 | 3,070| 5.0442
dce cde ab| abcde ab abc ab ab bcd ab bc
G5 104,440| 16,667 | 0.3333| 79,333| 113.333| 22,5600 104,360| 28,353 | 35,228 2,920| 3.6368
def a c de ab abc bcd ab bcd| abc e
G6 111,337| 17,000| 0.3333| 84,167 | 111.333| 23.4617| 119,010 26,725| 44,532| 2,941| 5.2115
bcd a c| abcde ab a ab ab a abc bc
103,718| 10,000| 0.6667| 85,167 | 114,167| 20,3600 115,372 20,722| 29,108]| 2,738| 4.8230
G7
def e bc abcd a c abc bc cde cd C
G8 107,482| 10,667 | 1.1667| 89,000| 110,500| 20.5717| 119,862 | 21,537 | 26,690 2,678 | 4.7110
dcef de abc a ab bc ab abc de d dc
G9 94,585 g| 15,333| 0.1667| 86,833 | 108,333| 20.5533| 84,677 d| 25,808 | 33,047 | 2,908| 4.3760
abc c ab ab bc ab bcd abc cde
G10 111,278| 12,667 | 0.3333| 87,167 | 109,333| 211600| 116,657 | 20,880| 36,840 2,718| 5.3562
bcd| abcde c ab ab bc abc bc abc cd bc
G11 107,580| 17,333 | 0.6667 | 84,000| 108,667 | 21.1083| 104,908 | 28,760| 38,153 | 2,876| 4.7130
cdef a bc| abcde ab bc bcd a abc| bcd cd
G12 113,025| 16,000| 0.6667 | 80,667 | 107,167 | 21.8133| 121,528 24,020 33,762 | 2,833 | 5.8162
abc ab bc cde b abc ab ab bcd cd b
G13 102.422| 14,333 | 0.0000| 86,167 | 109,667 | 22.0783| 95,788| 27,527 | 31,370| 2,771| 4.6087
ef| abcd c abc ab abc cd ab cde cd cd
G14 106,162| 18,167 | 0.0000| 83,667 | 110,833 | 22.7383| 115,573 | 24,740| 38,300 2,790| 5.3235
cdef a c| abcde ab ab abc ab abc cd cb
G15 119,278| 18,167 | 1.1667 | 78,667 | 106,833 | 22.7867| 136,012 | 16,075| 48.36a| 3,098| 7.1020
a a abc e b ab a C a a
Average 107.558| 14.567| 0.5000| 83.611| 109,644| 20,381| 104.919| 24,327 | 31,842| 2,879| 4,925

Notes: TT - plant height (cm); AP — number of productive tillers per clump (stem); ANP - number of non-
productive tillers per clump (stem); UB - flowering age (day); UP - harvest age (day); PM - panicle length (cm);
Gl - number of filled grains per panicle (grain); GH - number of empty grains per panicle (grain); BGR - weight
of grain per clump (grams); 100 B - weight of 100 filled grains (grams); G t/ha: grain yield (t/ha).

*Numbers followed by the same letter in the same column are not significantly different according to the DMRT
test at the 5% level.

Plant height between brown and black rice lines
and parental and comparison varieties varied
significantly between genotypes. The lowest
plant is indicated by G9, with a value of 94.5 cm.
G2 indicates the tallest plant with a value of
117 cm. This value was higher than the expected
line, its parents and the same as the comparison
variety Inpago Unram 1 with a value of 119 cm.
Plant height in all lines ranged from 94 to 117
cm. The growth indicator or growth parameter

Section “Agriculture”

used to measure the effect of the environment on
the applied treatment is plant height. The most
easily observed growth measure is plant height.
Plant height in several genotypes has a high di-
versity and will affect the yield. This is in line
with the opinion [11] that the size of the plant
stem is a trait or characteristic that affects the
outcome. One of the causes of the diversity in the
appearance of plant height is the difference in
their genetic composition. This is by the opinion
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of [12] that the variation in plant height between
varieties is caused by each genotype having dif-
ferent genetic factors and characteristics.

The number of productive tillers for each geno-
type, red and black rice showed identical three
genotypes with the parent G14 and the compari-
son variety, the genotypes were G5, G6, and G11
and the lowest number of tillers was indicated by
G7. The number of productive tillers ranged from
10 to 17 stems per clump. According to [13], one
of the causes of differences in the number of till-
ers that occur is genetic factors.

The number of non-productive tillers in each
genotype of brown rice was G1 (two tillers),
G2 (one tiller), G3 (one tiller), G4 (two tillers),
G8 (one tiller), and G15 (one tiller). The range of
the number of non-productive tillers tested was
zero to two tillers.

The flowering age of each brown and black rice
genotype is quite diverse. The flowering period
of genotypes G2 and G5 was not significantly dif-
ferent, but flowering was faster than the other
genotypes, namely 79 DAP. These genotypes
flowered faster than all of their parents, but the
same as the comparison variety - flowering age
range from 79 to 87 DAP.

The G1 and G7 lines showed a more profound
harvesting age than the GH red rice (107 DAP)
and the comparison varieties (107 DAP). Har-
vesting age ranged from 109-111 DAP. The har-
vest age of the plant is related to genetic factors,
so each genotype tested has a different period.
This was revealed by [14] plant phenotypes will
show physiological maturity, generally caused by
genetic factors. Meanwhile, according to [15], the
appearance that appears on plants results from
the interaction between environmental and ge-
netic factors.

The panicle length of the G2 and G7 lines was the
same as that of the parents, and the comparison
variety, with a panicle length of 24 cm. The num-
ber of filled grain per panicle of G4 (119.675 cm),
G6 (119 cm), G7 (115.372 cm), G8 (119.862 cm),
and G10 (116.657 cm) lines was the same as the
parents and the comparison variety. The G13 line
had a low number of filled grains per panicle
with a value of 22.1 cm. Grain weight per clump
of G6 (44.532 g), G10 (36.840g), and G11
(38.153 g) lines were the same as Situ Pateng-
gang parents and the comparison variety Inpago
Unram 1. G6 line showed higher grain weight per
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clump than parents Baas Selem with a value of
31.370 g

The weight of 100 grains in lines G2 (3.101 g), G4
(3.070 g), G5 (2.920 g), G6 (2.941 g), and G9
(2.908 g) was the same as the comparison varie-
ty Inpago Unram 1. G2 line showed a weight of
100 grains higher than the elder. This indicates
that there are genetic differences between geno-
types. The results of this study are by [16], which
states that differences in production can be
caused by the genetic composition of each rice
cultivar. The grain yield of red and black rice
lines showed lower yields compared to the com-
parison variety Inpago Unram 1. The G4
(5,044t/ha), G6 (5,211 t/ha), and G10
(5,356 t/ha) lines showed lower yields the same
as its parents, and the comparison variety Inpago
Unram 1.

Table 3 - Average of rice genotype agronomic
variables per location

Location
Variable L:o.o k Lucky
Siring (L2)
(L1

Plant height (cm) 109.30a[105.81b
The amount will be produced 1495a| 14.17a
per clump (stem)

Amount of non-productive per 0.64a| 0800a
clump (stem)

Flowering age (hst) 84.53a| 82.68a
Harvest age (hst) 108.28b|111.00a
Panicle length (cm) 22.33a| 2146b

Number of grain containing per | 115.72a|107.44 b

panicle (grain)

Number of empty grains per 30.04a| 18.60Db
panicle (grain)

Grain weight per clump (g) 36.30a| 32.18b
Weight of 100 grains of grain 291a| 284a
contains (g)

Grain yield (t/ha) 5.04a| 480a

Notes: Numbers followed by the same letter in the
row are not significantly different according to the
DMRT test at the 5% level.

Variables of plant height, harvest age, panicle
length, number of filled grains per panicle, num-
ber of empty grains per panicle, and grain weight
per clump, differed between the two locations.
This shows that environmental factors influence
the observed variables. At the same time, the var-
iable number of productive tillers per clump,
number of non-productive tillers per clump, age

5009




Traektorid Nauki = Path of Science. 2022. Vol. 8. No 7

ISSN 2413-9009

of flowering, the weight of 100 grains of unhulled
grain, and grain yields showed that there was no
significant difference. This shows that environ-
mental factors at two different locations do not
influence the agronomic variables. The same re-
search has been submitted by [3], which states
the higher a place is, the temperature in that
place will be lower, and the humidity will be
higher. Every 100 meters above sea level, the
temperature will decrease by 0.6 °C. However,
the study's results were not the same as the
statement of [3], where the plant height in the
highlands had higher yields than in the lowlands.
This is due to the different factors of rainfall and
soil fertility in the two study locations, resulting
in different results. According to [9], the thresh-
old value used to determine the intensity of rain,
the study location in Tampak Siring Village is
classified as moderate rain with an intensity of
20-50 mm/day, and L2 is classified as light rain
with an intensity of 0.5-20 mm/day. At the time
of the study, L1 (Batukliang) was in rainy condi-
tions while L2 (Fortunately) was almost no rain.
This causes vegetative growth to develop rapidly
at L1. Plant height growth at L1 was followed by
other variables and affected the yield. In addition
to rainfall, different soil fertility can also affect
growth and yield. The results of laboratory tests
of soil samples at two locations showed higher N,
P, and K content at location L1. The test results at
location L1 showed: N 0.09%, P 0.07%, and K
0.13% while at L2: N 0.08%, P 0.02%, and K
0.10% (Soil Laboratory, BPTP NTB in 2021).
Plant height growth at L1 was followed by other
variables and affected the yield. In addition to
rainfall, different soil fertility can also affect
growth and yield. The results of laboratory tests
of soil samples at two locations showed higher N,
P, and K content at location L1. The test results at
location L1 showed: N 0.09%, P 0.07%, and K
0.13% while at L2: N 0.08%, P 0.02%, and K
0.10% [17]. Plant height growth at L1 was fol-
lowed by other variables and affected the yield.
In addition to rainfall, different soil fertility can
also affect growth and yield. The results of labor-
atory tests of soil samples at two locations
showed higher N, P, and K content at location L1.
The test results at location L1 showed: N 0.09%,
P 0.07%, and K 0.13% while at L2: N 0.08%, P
0.02%, and K 0.10% [17].

Genetic factors also affect plant growth, besides
being influenced by environmental factors, based
on observations about plant height. This is evi-
denced by calculating the heritability value. The
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following is explained further in Table 4 about
the value of heritability on the observed agro-
nomic characters.

Table 4 - The value of heritability on the observed
agronomic characters

Variety component

Agronomic : — Broad
character gengtyplc phen_otyplc heritability Notes
variance | variance
Plant Height| 41.556| 77.237 0.538|Tall
Number of
productive
tillers 7469 16.513 0.452|Currently
Number of
non-
productive
tillers 0.241 0.966 0.250|Currently
Flower age 8.678| 29.027 0.299|Currently
Harvest age 3.349| 26.519 0.126|Low
Panicle
length 1.047| 27.859 0.038|Low
Total Grain
Fill / Panicle| 13.353| 275.087 0.049|Low
Number of
Void Grain / 2.988
Panicle 33.762 0.089|Low
Grain
Weight Per
Clump 27.512| 47.695 0.026|Low
Weight 100
grains 0.013 0.041 0.317|Currently
Grain Yield 0.612 1.134 0.540|Tall

The range of heritability values is between 0-1.
The heritability value is said to be high if it is
close to 1 with a range of 0.5<H21.00. The herit-
ability value is said to be moderate if it is in the
range of 0.20 H2<0.50 and is said to be low if it is
close to 0 with a range of 0.00 H2<0.20 [18].

The results of research that has been carried out
using fifteen genotypes in two different envi-
ronments show that the heritability values for all
variables are classified as low, medium, to high.
High heritability values were indicated by two
variables, namely plant height and grain yield
(t/ha), with values of 0.538 and 0.540, respec-
tively. High heritability values told that genetic
factors played more roles than environmental
factors in plant appearance. Productive tillers,
non-productive tillers, and flowering age had
moderate heritability values of 0.452, 0.250, and
0.299, respectively. Most of the other variables
have low heritability estimates. The above shows
that there are variations in the heritability esti-
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mate value. The heritability expressed by [19]
that characters included in the category of mod-
erate to high heritability, meaning that environ-
mental factors do not play a significant role in the
appearance of these characters. Further stated by
[20], a character with a high heritability predic-
tive value indicates the influence of genetic fac-
tors is more significant than environmental fac-
tors.

In line with the opinion [11], heritability with a
value of 0 means that phenotype diversity is
caused by environmental factors, while a value of
1 means that genetic factors cause phenotype
diversity. If the heritability value is high, the se-
lection can be carried out in the early generations
using mass selection methods or pure genotype
selection. Meanwhile, suppose the heritability
value is low. In that case, the choice is carried out
in the next generation using the pedigree meth-
od, singlet seed descent, and progeny test to ob-
tain new superior varieties. According to [21],
high heritability values provide an essential role
in the following selection process.

One of the successes in improving a plant's char-
acter is highly dependent on genetic diversity. A
comprehensive genetic variety of research mate-
rial is needed so breeders can choose research
materials suitable for breeding purposes. It is fur-
ther explained in Table 5 below.

Table 5 - GFC values for all rice genotype variables

Aeronomic Coefficient of
c%laracter Genetic Diversity Notes
(KKG), %
Plant Height 38,636 A bitlow
Number of s
productive tillers 51,271 Abithigh
Number of non- 48,267 Abitlow
productive tillers
Flower age 10,379 Low
Harvest age 3,055 Low
Panicle length 5,137 Low
Total Grain
Fill /panicle 12,727 Low
Number of Void
Grain / Panicle 12,284 Low
Grain Weight Per 3826 Low
Clump
Weight 100 grains 0.452 Low
Grain Yield 12,420 Low
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The grouping of genetic diversity according to
[22], namely, KKG 0-25% belongs to the category
of low genetic diversity, relative KKG 25-50%
belongs to rather low genetic diversity, KKG 50-
75% belongs to the category of low genetic di-
versity in rather high genetic diversity, and KKG
75-100% belong to high genetic diversity.

The observations of the tested genotypes on all
quantitative variables showed that the coefficient
of genetic diversity was relatively low, low, and
rather high. The range of KKG values for charac-
ters with low and relatively low values is be-
tween 0.159-12.420 %. The low weight was in-
dicated by the number of non-productive tillers,
with a value of 48.267%. The variables of flower-
ing age, harvest age, panicle length, number of
filled grains per panicle, number of empty grains
per panicle, grain weight per clump, 100-grain
weight, grain weight per plot, and grain yield had
low or narrow genetic diversity values. The char-
acter of the number of productive tillers showed
a relatively high coefficient of genetic diversity
with a value of 51.271%. Authors [23] stated that
the coefficient of low to moderate variety could
be categorized as narrow diversity.

CONCLUSIONS

The yield of Inpago Unram 1 (G15) variety was
higher than other genotypes, namely 7.10 t/ha.
The lines with the exact yield as GH Padi brown
rice (the parent of the brown rice line) and Situ
Patenggang (the elder of the black rice) were G6
and G10, with values of 5.21 t/ha and 5.35 t/ha,
respectively. High heritability values were indi-
cated by plant height and grain yield, while the
other traits were classified as low to moderate,
with a range below 0.20 to 0.45. The coefficient
of genetic diversity in the number of productive
tillers was quite high, 51.27%. Slightly low values
were obtained for plant height and number of
non-productive tillers with discounts of 38.63%
and 48.26%, respectively. There isn't any interac-
tion between Genotype (G)xLocation (L); all test-
ed genotypes were able to adapt to two different
growing environments.
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INTRODUCTION

Abstract. Commercialised security has grown and developed in Kenya. This is at-
tributed to citizens' many security demands on the state. Hence they turn to com-
mercialised security to complement. Despite this development, few studies have
studied the best practices of commercialised security on national security. The
study took on a cross-sectional survey design. It was done in Nairobi involving adult
residents. A multistage sampling technique was employed to obtain the wards to be
studied. Those managing or purchasing the commercialised security services for
their establishments and the managers of commercialised security firms were pur-
posively sampled. The general public and the security guards were systematically
sampled. Questionnaires and scheduled interviews were used to collect data. The
SPSS version 25 was employed in data management and analysis. In the research,
descriptive statistics included percentages and frequency distribution tables to
summarise variables into thematic areas and convey the characteristics of critical
variables. The study identified five best practices of commercialised security on
national security: improvement in working conditions of the security personnel, ade-
quate training and development, cooperation with the state security agencies, after-
sale service and enforcement of regulations. The study concluded that the favoura-
ble mechanisms could only be realised through the consultation of the stakeholders:
the commercial security industry, the citizens and the state. Thus the study recom-
mended that The Private Security Regulation Authority needs to implement some of
the requirements in the PSRA No. 13 of 2016.

Keywords: commercialised security; commercialised security services; manned
guarding; alarms and electronics; CVIT; investigation; best practices; national
security.

enhance the source of security services. Perhaps,
the most important of these actors is the com-

The views of Max Weber influenced the provision
of security as the most vital obligation of the
state. The 'Weberian State' monopolised the le-
gitimate use of physical violence [35]. According-
ly, the state is accountable for delivering internal
security and defence from external dangers.

However, the state establishments are limited in
warranting fairness in the circulation of security
to all the citizens and visitors to the society [7].
Consequently, the state focuses on delivering se-
curity to its vital investments and some subjects.
At the same time, the other citizens and their as-
sets are allocated in one fit suit despite their di-
verse security requirements. The citizens' differ-
ent security needs place many demands beyond
the state's capability, making it challenging for
equal distribution of security services [7]. There-
fore, various actors are explicitly considered to

Section “Law and Security”

mercial security industry (CSI), which has expan-
sively grown in several countries. Several studies
have correlated the growth and expansion of
commercialised security markets with deficien-
cies in the ability of nations to deliver security-
related services [2; 10].

Commercialised security comprises enterprises
that provide some aspect of security/policing
services with a profit motive [39]. Commercial
security is also described as fee-paying services
intended to protect people and physical assets [7;
41].

Due to their bestowed trust in security provision,
the industry can be involved in a decrease or an
increase of the peoples' feeling of being safe-
guarded. Therefore, their activities are confront-
ed with the need for best practices to enhance

6001


http://www.ku.ac.ke/
http://dx.doi.org/10.22178/pos.78-3
https://www.aeaweb.org/econlit/jelCodes.php?view=jel#K
mailto:mutonyig@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Traektorid Nauki = Path of Science. 2022. Vol. 8, No 7

ISSN 2413-9009

people's and their property security. In essence,
the best practices in the industry prompt indi-
viduals to seek services to protect their valued
property. Since then, the CSIs have been engaged
in various services, including manned guarding,
alarms, cash and valuables in transit, correctional
facilities management, security consulting, pre-
employment screening, systems integration and
direction, and information security. Notwith-
standing, some critics of the commercial security
industry have even maintained that the sector
consists of illegitimate actors; hence it cannot be
legitimate [28]. They recommended banning the
commercial security industry and ensuring that
the state takes up all the security and military
operations within its borders. Consequently, this
provided the impetus for finding out the best
practices of commercialised security on national
security in Nairobi County, Kenya.

In the USA, the CSIs have been involved in many
services, including manned guarding, alarms,
cash and valuables in transit, correctional facili-
ties management, systems integration and man-
agement, security consulting, pre-employment
screening, and information security [32]. But the
extent of the best practices they are involved in
might not be practical to the Kenyan context,
which is what this study is about.

The precise dimensions of the extent and pro-
gress of the Australian security sector came after
the trend in the international scene of considera-
ble advances in security services during those
last three decades of the 20th century because of
two main factors. First was the market claim,
partially responding to sudden increases in crime
from the 1960s and the continuing high levels of
crime, according to [37]. However, the infor-
mation on the best practices of commercialised
security in Australia is limited. Commercial secu-
rity firms (CSFs) personnel in Australia are asso-
ciated with controlling crowds, guarding and pa-
trolling facilities, risk management, court securi-
ty, gathering evidence, and case investigation
[39]. However, inquiries into the commercial se-
curity industry conducted by the Australian
Crime Commission and the New South Wales In-
dependent Commission against corruption iden-
tified harmful practices. These include the poten-
tial for criminal activity and the infiltration by
organised criminal gangs [36]. This raises the
question of whether there are best practices of
commercialised security for Australia's national
security.

Section “Law and Security”

In Africa, the CSI are in most countries, including
South Africa, Nigeria, Tanzania and Kenya. The
expansion of CSI in South Africa can be attributed
to the escalation of crime [4]. Commercial securi-
ty personnel now outnumber public police in
South Africa [11]. In Nigeria, the commercialised
security industry has been able, to some extent,
to supplement the activities of the police in the
management of security despite the challenges
confronting them [1; 17]. The total number of
commercial security guards in Tanzania is close
to 1.2 million, compared to less than 1 million
police officers [31]. The Tanzanian police force,
therefore, collaborates with the CSI to offer secu-
rity services to government buildings and institu-
tions such as forex bureaus [31]. Commercialised
security in Africa appears to be used to enhance
national security. Still, there is a shortage of
knowledge on which best practices enhance the
industry's impact on national security.

In Kenya, the increase in crime and the advance
of the commercialised security industry is
pegged on the decline of state capacity, which
began in the late 1980s and continued to the
1990s [22]. In this era of deteriorating economic
affluence in Kenya and many African countries,
state expenditure and investment reduced dras-
tically to conform to Washington Consensus.
Commercialised security appears to be an out-
growth of increased security demands, making it
difficult for the states to offer protection to their
citizens [10]. This would therefore suggest that
commercialised security was envisaged to com-
plement the state efforts in keeping a safe world
in different regions. However, insecurity remains
a concern of many nations despite the expanded
commercial security industry. Therefore, this
raises questions about the effect of commercial-
ised security on national security, which is prem-
ised on the social contract. However, despite the
philosophical differences that provide security
models, there is limited empirical knowledge on
the best practices to enhance the impact of com-
mercialised security on national security.

Recent studies conducted in Nairobi on commer-
cialised security have consistently focused on the
development and growth of commercialised se-
curity, but with restrained reflection on which
best practices enhance the impact of commercial-
ised security on national security in Nairobi
County, Kenya. A study was conducted on the fac-
tors affecting the performance of commercial se-
curity firms in Nairobi County [31]. The study
showed that security conditions in the country
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would significantly improve with a well-
regulated CSI and appeared to allude to the im-
portance of a well-regulated industry. Still, it falls
short in providing a holistic explanation of which
best practices enhance the impact of commercial-
ised security on national security in Nairobi
county, Kenya.

Another study that examined commercialised
security services and crime control in Nairobi
County pointed out that citizens opt for commer-
cial security firms (CSFs) for their security needs
[24]. The CSFs are seen to be able to tailor their
service to each particular customer, unlike the
public security agencies who serve the communi-
ty collectively. The extent to which these tailored
security services, as a best practice, enhance the
impact of commercialised security on national
security is left unaddressed in the study. In addi-
tion, the study revealed that the government
needs to regulate the CSI's roles as security pro-
viders to achieve oversight and control over
them. This could imply that some of the services
offered by CSI may not be aligned with national
security, thereby creating a need to study if regu-
lations were best practices that would enhance
the impact of commercialised security on nation-
al security.

Further, another study was conducted on how
the availability of commercial security services
assists in crime control in Nairobi County [29].
The study identified five categories of crime con-
trol services: alarm response, mobile patrols, res-
idential security, security surveillance in marked
security vehicles at strategic points, and regulat-
ing public access control to buildings. Despite
these security services, insecurity is still experi-
enced in Nairobi. Consequently, the need to un-
derstand best security practices to eliminate in-
security.

Literature Review

Security practices tend to take up many diverse
appearances regarding the subject being secured,
the threats involved, the tactics being followed,
and the players implementing these tactics. If we
assume that security practices can take a variety
of different appearances, then their impact on the
safety of people is also likely to differ. According-
ly, security practices have inadvertent implica-
tions, partly because the customers of security
practices may interpret and receive them in dif-
ferent ways [7]. These positive or negative effects

Section “Law and Security”

are little understood by customers, providers and
researchers alike [7]. For this reason, the study
proceeds from an informed understanding of the
security practices being pursued when commer-
cial security is engaged.

For the manned guards to carry out their jobs
efficiently to impact the overall national security,
their physiological, economic and social aspects
need to be satisfied: job satisfaction [23]. Hence,
the managers of manned guarding services
should know the job satisfaction of the guards
and cultivate the practices that will increase the
guard's job satisfaction [23]. A guard's job satis-
faction ensures they are effective, impacting na-
tional security. The current study sought to es-
tablish the best practices that would enhance the
impact of commercialised security on national
security.

Cash and valuables in Transit robberies attracted
the most significant number of robbers, depend-
ing on how complicated the theft is [40]. The
study was to develop results to guide CVIT pre-
vention policies for this valuable economic sec-
tor. Its data was gathered from 40 respondents
using structured and semi-structured interviews.
It is highly recommended that CVIT guards rotate
their responsibilities and shifts to erase being
predictable in safeguarding the cash and valua-
bles of people and businesses. However, this
study proposed to explore the impact of the rota-
tion of responsibilities and shifts by the CVIT
crew to erase being predictable on national secu-
rity.

Indeed, in South Africa, where CSFs have that
long-distance cash and valuables in transit, it is a
requirement for them to inform the state security
agencies to keep surveillance on their armoured
vehicles using unmarked police vehicles [15].
This works well when the CVIT crew are aware
of the unmarked cars. However, this manage-
ment system of surveillance has its grey areas,
where the crews transporting cash and valuables
have noticed unmarked vehicles tracking them
without any confirmation that they are surveil-
lance police cars. The guards fear that robbery is
about to occur [15]. This is a best practice to
safeguard the CVIT crew and goods despite its
flaws. But Gumedze does not inform how the
CSI's surveillance of CVIT services is a best prac-
tice that impacts national security positively.
Therefore, this study proposed to explore the
best practices of surveillance of CVIT services on
national security.
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The aim of investigating an offence is to gather
evidence and identify those who committed it by
being unbiased and impartial [20]. Also, an inves-
tigator is to seek and establish truths regarding
some event or crime through objective and im-
partial pursuance [14]. Furthermore, investiga-
tors guided by ethics and integrity will seek facts
and evidence to establish the perpetrators of
criminal activity, track them and have proof be-
yond reasonable doubt [16]. Commercial investi-
gators also occupy an important place in the jus-
tice system due to their competency and integrity
for the customers [36]. The above highlighted
best practices of impartiality, objectivity, unbi-
asedness and integrity, as Joubert, Gardner, Hess
and Orthmann and Prenzler and Milroy have
sought to explain the best practices of commer-
cialised security investigation. However, they
have not been informed on the impact of those
best practices of commercialised research on na-
tional security, which this study will strive to
achieve.

In contrast, Morgan and Rotunda have been cited
arguing that some commercial investigators are
unscrupulous, using techniques and tactics that
violate the Model Rules of Professional Conduct
and dangerously exposing themselves and their
customers to civil cases and, at worst physical
harm [13]. It is referred to as pretexting, which
generally means disguising the identity and in-
tentions of the investigator when approaching a
subject to extract information [13]. An example is
some commercial investigators hiding a tracking
device on the subject's vehicle, which they can
print out [13]. In the USA, this technique is crimi-
nal under federal and state law due to the insecu-
rity it causes to the citizens and the violation of
privacy laws [13]. While Morgan, Rotunda, and
Forrest have expounded on the practices that are
not the best in the commercialised investigation,
they could not shed light on how these practices
impact national security.

A study on promoting commercial security firms'
self-regulation developed a familiar context for
examining how consumers influence through
choice, voice, loyalty and exit [25]. By taking the
United States government as an illustrative ex-
ample, the analysis observed encouraging securi-
ty industry self-regulation through consumer
power [25]. The finding was that the consumers
of commercial security services would help facili-
tate and enforce professional standards by shift-
ing their customer loyalty to CSFs, which have
signed up to codes of conduct or certification

Section “Law and Security”

schemes. However, the study did not propose
how the consumers' power in coercing the CSFs
to self-regulate would impact national security.
Similarly, another study recommended organis-
ing, coordinating, operating and partnering
mechanisms for an operative partnership con-
cerning courtesy, accountability and pleasant
relativity amongst security stakeholders: police
and commercial security firms [42].

Accordingly, the benefits of training and devel-
opment of guards bring about better perfor-
mance, efficiency and output, directly or indirect-
ly benefitting the customers [19]. However, the
study did not discuss how it impacted national
security, which is what this study sought.

A study on private security guards' job retention
determinants found that government-approved
minimum wages, career progression, and job se-
curity were some of the best practices that im-
proved the working condition for the security
guards [33]. Similarly, on the incentives as de-
terminants of job retention among the private
security guards in Kenya, career development,
income, and job security were some of the best
practices that improved the working conditions
for commercial security guards [34]. But the
studies did not discuss how those best practices
impacted national security, which is what this
study is about.

The literature review shows the competencies,
evolution and challenges, duties and functions,
limitations and best practices of commercialised
security. However, studies did not address the
impact of the best practices of commercialised
security on national security, which this study
aimed at addressing.

Theoretical Framework

The Network Analysis theory guided this study
by analysing and interpreting the best practices
of the commercialised security industry on na-
tional security in Kenya and worldwide.

The basic premise of network analysis is that, in
addition to the character, beliefs and interests of
actors, the relations among a set of actors: their
preferences, policies or resource exchanges, have
a significant impact on how they interact and on
the outcomes of these interactions [8]. In particu-
lar, in networks involving different actors, for in-
stance, state security agencies and the commer-
cial security industry, coordination is frequently
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complicated by differences in values and inter-
ests. It may therefore require more direct negoti-
ation [30]. For example, the value of state securi-
ty is in the common good, while commercialised
security's value is in the customer who pays for
the services. This could create coordination chal-
lenges as the CSFs sometimes want to be specific
and provide disintegrated protection in an area
(for instance, focus only on the premises that
have subscribed for their services). Decentralised
networks, on the other hand, allow for the mak-
ing and implement security policies that enable
localised action and autonomy [3]. Since security
varies from region to region, how state security
agencies interact with commercialised security
players will vary too from region to region. The
outcomes of these interactions will also vary.
This forms the basis of how the relations are
formed, either formal or informal, stable or un-
stable.

METHODOLOGY

A cross-sectional design was adopted for the
study, as different respondents were studied
simultaneously. It gives a more substantial likeli-
hood of participation. It also helped to gather ob-
jective information that was used for generalisa-
tion to a larger population. The design also fits
diverse experiences into predetermined re-
sponse categories.

The research was carried out in Nairobi County,
where the capital of Kenya sits, and most CPFs
have their headquarters. Stratified sampling was
used to cluster the target population into homog-
enous groups as:

Consumers of the commercialised security ser-
vices:

1. Those who buy or manage commercial securi-
ty services for their organisations. These are
primarily security managers and officers, and

2. The general public.

And the providers of commercialised security
services:

1. Those who are working as operations/heads of
security.

2. Those who work as static security guards and
mobile security guards.

The study used Krejcie and Morgan's table to de-
termine the figure to be sampled. The study pop-
ulation fell under N 100,000; therefore, the sam-
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ple size was 400. The respondents were clus-
tered as: consumers (n = 200), and Providers (n
=200).

The consumer respondents of commercialised
security services were divided into 50 security
managers/officers and 150 from the general
public who have experienced commercial securi-
ty services in functions or venues. Likewise, the
providers of commercialised security services
were divided into 50 operations/heads of securi-
ty and 150 working as static security guards and
mobile security guards.

The research targeted 114 commercial security
firms in Kenya. There are 76 listed security firms
at the Protective Security Industry Association,
and 38 listed security firms at the Kenya Security
Industry Association, in Kenya [26; 38]. The re-
searcher used multistage sampling to determine
the sample size and the respondents.

The study used structured questionnaires (com-
pleted by the guards of the CSFs, and the general
public) and one-on-one interviews with open-
ended questionnaires (with the top management
members from both CSFs and the consumer or-
ganisations/facilities). The researcher delivered
the questionnaires to the security firm's offices
and picked them up within three days. Follow-up
calls were made to ensure success in filling in the
questionnaires. Out of 400 questionnaires ad-
ministered to the interviewees, 374 were de-
clared valid as they had no errors.

The data were analysed using Statistical Package
for Social Sciences software (SPSS version 25,
2017). The interpreted data was then summa-
rised using percentages, ratios, frequencies and
measures of central tendency. The rates and rati-
os were important for comparing similarities and
disparities at different levels. Multiple regression
was done where further statistical analysis was
required. There was the ethical consideration
where the researcher informed all participants of
their voluntary participation, confidentiality, and
relevant authorisation from government agen-
cies.

RESULTS AND DISCUSSION

This section presents, analyses and interprets
data related to the study. Studies have shown
that the commercial security industry is involved
in practices with unintended consequences on
their customers, partly because the customers
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receive and interpret them differently [7]. These
practices may assume many guises, depending
on the facilities and assets being secured, the
threats being engaged, the strategies pursued,
and the security firms implementing them. These
practices may positively or negatively impact the
customers and national security [7]. Therefore, it
was essential to investigate the best practices by
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Enforcement of Adequate
Regulation Training and
Development

the commercial security industry which would
enhance national security. The findings are pre-
sented in subsections discussing the best practic-
es captured from the data collection. Study re-
spondents were asked to identify the best prac-
tices by commercialised security to enhance na-
tional security. The recognised diverse best prac-
tices are shown in Figure 1 below.

81
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Service after sales Cooperation with Improvements on

the State Security Working
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Security
Personnel

Figure 1 - Best Practices to Enhance the Influence of Commercial Security on National Security

Improvement on Working Conditions of the Securi-
ty Personnel. Improved working conditions of
commercial security personnel were the most
mentioned, with 81 % (303 respondents) saying
it. It was felt that it leads to satisfactory service
delivery to their customers. One general public
respondent pointed out that.

"The improvement of their places of work can be a
booster to their morale. Let the security personnel
feel they are in a conducive working environment,
for example, a decent guard house, to work bet-
ter."

A consumer security supervisor in a government
building had this to say.

"It is satisfying to see a security guard you have
been with for a long time being promoted and giv-
en other responsibilities. That is a real booster
even to others. But when the guards do not see
their colleagues or themselves being promoted,
that can be demoralising.”

A security guard pointed out that.

"If we can be paid the minimum wages according
to the government set standards, it would boost
our working conditions."

According to the responses, improved working
conditions in the commercial security industry
are influenced by 'prettifying' the physical work-
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ing environment, possibilities of career progres-
sion and improved wages.

The work environment should be tailored to
provide some comfort and ease for the security
guards who are the users. This translates to them
being easily connected to their work and work
environment. This also improves their work
productivity which translates to better security
for those using the security services. Such a
"prettified" environment compensates for the
lack of proper working tools and can, therefore,
positively impact a guard's performance, affect-
ing their security service delivery. Also, Even the
slightest attempt to fulfil the physiological as-
pects of the security guards' workplace will con-
tribute significantly to their perception of being
rewarded by their employer or customer [23].

In career progression, there is a need for fairness
and equal treatment on promotion and persis-
tent elevations. These reforms need to happen at
a much faster pace to improve performance.
Promotion is a significant achievement in life as it
delivers and promises more pay, responsibility,
status, authority, and independence. The oppor-
tunity for promotion directly affects the overall
performance of the security guards as they un-
dertake their security duties. In the long run,
there is better and improved customer security
delivery. This can be reinforced by Victor
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Vroom's Expectancy Theory which links effort,
performance, and outcome [43]. Therefore, an
employee believes that the higher the reward,
the more action and better performance. Similar-
ly, a study found that career progres-
sion/promotion was a best practice that im-
proved the working condition of security guards
[23]. Likewise, another study alluded that career
development is a best practice that enhances the
working conditions for commercial security per-
sonnel [34].

Most respondents mentioned improved wages as
a significant factor contributing to improved
working conditions in the commercial security
industry. It was recommended that commercial
security guards should be paid salaries which are
within the minimum government requirement
and in sync with the country's inflation rate to
safeguard the income that is being depended up-
on to make the day-to-day running of the guard's
life, including food, clothing and shelter. The se-
curity guards should also be aware of the coun-
try's minimum wage to empower them to com-
plain to the appropriate officials whenever they
are salaried below the stipulated rate. Improved
income as a best practice improved the working
condition of the security guards [33]. Similarly,
improved income is a best practice that enhances
the working conditions for commercial security
personnel [34].

Likewise, improved income improved the work-
ing condition of the security guards [27]. This
finding reinforces Abraham Maslow's theory of
hierarchy of needs which states that, for most
individuals, a job offers a potential avenue for the
aims they desire to accomplish in life and the im-
pact they hope to create in the community.

Improved wages are moderated by PSRA No. 13
of 2016 to guarantee the reimbursement of min-
imum earnings and compliance with principles
meant to inhibit misuse or exploitation of work-
ers in the commercial security industry. This en-
sures that the industry does not become a source
of insecurity for the persons employed. Also, the
implication of this constitutional article is to en-
sure that gratified guards serve the customers.

In the long term, work environment/space, ca-
reer progression and improved wages might in-
crease the guard's performance in securing peo-
ple and their assets. In turn, this feeds positively
into national security.

Section “Law and Security”

Adequate Training and Development. Insufficient
Training and Development for the security per-
sonnel was the second most mentioned by 234
(62.6%) as a best practice. Commercial security
firms provide a massive source of occupation for
many interested in pursuing a career in security.
The certificate of training and development prin-
ciples, therefore, has a consequence on the quali-
ty of security service delivery. One general public
respondent explained that.

"The security guards are joining the industry with-
out any other prior experience. Therefore, they
need to be trained adequately and given certifi-
cates when they pass, just like in any other profes-
sion."

A security manager in charge of security in an
international organisation pointed out.

"When we contract a security firm to provide ser-
vices, we participate in the one-week refresher
training that the guards undergo before taking up
duties in our organisation. We have to make sure
that the training is adequate and that the guard is
ripe"”

A manager of a sizeable commercial security firm
had this to say.

"The customers have higher expectations on the
quality of their investment. Therefore, our training
standards are stringent in that, out of 50 candi-
dates, only approximately 30 get to qualify after
the training.”

A manager of a small-sized commercial security
firm had this to say.

"Training schools have the advantage of instilling
an organisation's culture. It also gives the security
guards lifelong basic security training. So we un-
derstand our handicap by the lack of the facility."”

The training and development of the skills of the
security guards are the most critical factor for the
success of securing the public. The CSFs should
initiate training and development over and above
the basic training standards and provide certain
types of supplementary training: public relations
training, first-aid training, fire response drills,
premise and facilities evacuations, and night du-
ties orientation training. Security guards who
have undergone adequate education and devel-
opment have abilities to be aware of potential
threats and have ways to overcome them. More-
over, through education and training, security
guards can identify the risks and provide the
proper way to handle the threats [19].
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The security guards should be taken through
training before being assigned, which is the
foundational training for the security guards, in
general, to instil in their consciousness of the se-
curity attributes, engagements or procedures
they are duty-bound to take to minimise the cus-
tomer's vulnerability to danger or other factors
that may compromise their security. These in-
clude such features as taking details of the visi-
tors and informing them of their presence and
authority to either allow them in or not, commu-
nication on how to operate telephones and walk-
ie-talkie sets, recording of motor vehicles that are
coming in and out of the premises plus the details
of the driver, report writing, first aid, self-
defence, skills of observation and surveillance,
and last but not least booking in the assignment
Occurrence Book any incidents that have taken
place. Training security guards articulates their
powers and limitations when in the field and
therefore requires frequently looked over and
made up-to-date to fulfil progress and expansion
[21].

Security guards must be cut above the rest in to-
day's modern world. On numerous occasions,
security personnel accesses places or rooms that
most people would not be permitted or acquire
after-hours admission when locations are other-
wise unoccupied. They must be trained and in-
stilled in them an ethical compass to assist them
in adopting correct and moral decisions when no
one is watching. Continuous training and devel-
opment would have benefits such as efficiency
and other factors that relate directly or indirectly
to the security guard's performance, making
them more unlikely to make mistakes that would
put public safety at risk when faced with unruly
situations [19].

Continuous and development training includes
attitudes towards employees, operation of each
department, parking regulation (for instance, the
usage of security certifications) and traffic and
access control regulation. This would also ensure
a continuous updating of the skills of the security
guards on the latest crime practices and anti-
crime techniques, enabling them to be adequate-
ly skilled. This would translate to better security
and safety for the customers and the nation.

During the specialised training security educa-
tion, the security guards would gain specific skills
for particular jobs, including cash and valuables
in transit, emergency alarm response, and body
guarding. They will understand doctrines, con-
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cepts, and realities to progress their logical and
problem-solving abilities in those specialised
skills. Security guards are the sentinels in any or-
ganisation and hence need continuous training
[21]. They are the implementers of policies and
laws within the organisations. They are the cru-
cial components of peacekeeping inside the
premises of organisations.

The PSRA, No.13 of 2016, moderates the training
of the commercial security guards by setting the
standards and accredits institutions offering
training and development. This guarantees supe-
rior training, particularly regarding the monitor-
ing and auditing of the quality of training and de-
velopment functions performed by accredited
persons and institutions. The Act also appropri-
ates sensible acts to validate the legitimacy of
training certificates offered to provide security
services in the country. In general, therefore, Pri-
vate Security Authority has to ensure that com-
mercial security firms maintain specific training
and development standards.

Cooperation with the State Security Agencies. Co-
operation with the state security agencies was
the third best practice mentioned that can en-
hance the impact of commercial security on na-
tional security by 197 (52.7%) of the respond-
ents. Despite their differences, state security
agencies and commercial security firms have
similar plans to fight crime. A manager in charge
of operations in a security firm is enlightened.

"Cooperation benefits begin when individuals in
both the commercial security industry and state
security agencies find they can do their jobs more
efficiently and effectively due to the professional
contacts they have created amongst themselves."

A security guard expounded.

"We are the eyes and ears of the police on the
ground, and the police promptly respond when we
call upon them. The benefits of such cooperation
trickle down to the customer and the general pub-
lic.”

The professional contacts created through coop-
eration assists in security provision networking.
Such networking achieves benefits of exchange of
knowledge and experiences through social gath-
erings and lecture platforms by the security pro-
fessionals at police training and vice versa. New
security professional contacts are among the co-
operation benefits experienced. The connections
identify who can get what done in their respec-
tive security areas of responsibility and may de-
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velop records of specialised skills, for example, a
private investigator in background checks, a first
aid instructor or a fire and emergencies instruc-
tor.

Some commercial security personnel appreciate
that, on the ground level, security officers' in-
creased cooperation with police positively influ-
ences their confidence as they know that the po-
lice will respond promptly to their distress and
emergency calls. State security agencies, in turn,
appreciate the "extra eyes and ears" they gain by
working more closely with commercial security
guards. The state security agencies more often
have information and intelligence that they pass
on to the security guards. While commercial se-
curity guards are in charge of vulnerable loca-
tions and identifying the threats and dangers,
which they inform the police as they have access
to intelligence from multiple field offices nation-
wide. It was acknowledged that a collaborative
and consultatory tactic amongst the state securi-
ty agencies and commercial security industry
was a force multiplier in delivering communal
security and deterring criminality [41]. Similarly,
Joh is quoted as observing the notion that com-
mercial security can assist as "equal partners
with the state security agencies in the co-
production of security, rather than simply as
lower ranked providing an accompanying ser-
vice" [39].

These benefits increase when the cooperation as
a group forms trust, takes on definite purposes,
and experience achievement as a consequence of
combined efforts. Hence, the cooperation can be
viewed as a reflection of mature principles of se-
curity, whereby the national security agencies
and the commercial security industry work col-
lectively to fix the crime-control and security
plans and, after that, execute them.

After-Sale Service. Customer satisfaction is essen-
tial nowadays, and this can be achieved through
after-sale service. After-sale service was recom-
mended by 104 (27.8%) of the respondents. It
shows how security firms are committed to
providing quality products and services to their
customers. Customer satisfaction should be one
of the primary objectives of security firms. A
manager of a bank explained it.

"Challenges are very dynamic, and as the custom-
er, I am the one who knows where the shoe pinch.
Despite a security provider's expertise, it would be
good if they listened to me and customised their
service according to my changing needs. There-
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fore, I expect to interact with them often after pro-
curing their service and goods.”

An operation manager of a security firm had this
to say.

"We may have the right knowledge, gadgets and
experience in security. But the customer knows the
specific challenges they are going through. We in-
teract with them through customer visits, allowing
us to continue offering service after sales. In our
organisation, service after sales is part of the re-
ports that every operations manager has to make.
This ensures that the customer still feels that they
are well protected using our services and prod-
ucts.”

Security firms must provide better after-sale ser-
vices to guarantee that their consumers are con-
tent with the services and goods they procure.
After-sales service ensures that any defects are
rectified, any breaches are sealed, and any weak-
nesses are strengthened. This way, the customers
feel satisfied, and there is an overall feeling of se-
curity.

After-sale service increases demand for services
and products, and the firm's brand reputation
rises. An increase in brand reputation means that
a security firm has to maintain high-quality
standards in all its operations, including recruit-
ment, training, deployment, supervision and cus-
tomer feedback. The repercussion is that the
means of security services and goods are en-
hanced. Enhanced security services and goods
lead to increased demand for commercial securi-
ty services. In the long run, this trickles down to
more coverage of the country by the commercial
security industry. This coverage expands the vis-
ibility of the security personnel and devices,
which are a deterrence to criminality and harm-
ful activities, and enhances national security.

In a study on market-based management, it was
also reiterated that the main aim of after-sale
service is to pay attention to what transpires af-
terwards when the customer is subscribed to ad-
vance an enduring association that can assist the
customer and the security firm [6]. Similarly, it
has been expressed that after-sale service is a
vital constituent of rivalry centred on how a
product or service fits or surpasses a customer's
desires and anticipations [5]. The customer
wants to be comprehensively secured and pro-
tected, whereas the security firm wants to con-
tinue making a profit by selling its products and
service. Therefore, when the customer's security
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needs and expectations are met, the ripple effect
is the enhancement of national security.

Enforcement of Regulations. For a nation to bene-
fit from the services and goods offered by the CSI,
it has to ensure that procedures guide the indus-
try. Enforcement of the PSRA No. 13 of 2016 was
a concern of 76 (20.3%) of the respondents. A
general manager of a security firm advised.

"The CSl is a sector intertwined with national and
non-governmental actors and requires a national
approach to regulating. The current legal frame-
work should be put to work to control the indus-

try. n
A senior administrator at a non-governmental
organisation posed.

"The Act is good and can streamline the industry,
but only if the authority can enforce what is in the
Act. Let us wait and watch as the authority puts its
house in order.”

Due to the potential implications arising from
intertwining among national actors, non-
governmental actors and the CS], there is a need
for efficient enforcement of regulations and con-
trols. Such substances include breaching their
customers' privacy and contractual stipulations.
If implemented, the current regulatory frame-
work in this industry would provide a strong de-
terrent to the abuse given the inclusion of penal-
ties and can significantly impact how the CSFs
operate. Developed mechanisms to ensure effec-
tive oversight of commercial security ensures
that commercial security firms are not exposed
to syndicates, dishonest and/or improper behav-
iour [32].

There should be enforcement of follow-ups or
periodic checks on registered security guards
and security firms. Individual security guards
should be deregistered or deactivated after a def-
inite period of being inactive in the industry. The
mix of active and passive security personnel
within the commercial security industry and the
constant movement between them influence the
capability of the sector to shield itself from crim-
inal elements. It also influences the capability of
the sector to contribute positively to the overall
security of the citizens and the country. The en-
forcement will also ensure that the customers,
security guards and security firms are protected
from exploitation. There was a need to protect
consumers by ensuring they receive the quality
of services they are paying for, which are signifi-
cant and costly [12]. At the same time, the com-
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mercial security industry must be regulated for
safety reasons so that it is not vulnerable to un-
ethical and/or illegal behaviour [45].

Similarly, regulatory standards should be updat-
ed to protect the industry's employees [9]. On the
other hand, there should be advice on regulation
to protect the public from unscrupulous and un-
qualified security practitioners [32]. The regula-
tion and licensing of the industry would give it
legitimacy, hence expanding the security provi-
sion in the nation [44].

The network analysis theory categorically in-
forms that security needs vary from one com-
mercialised security customer to another. Hence,
coalitions of interest form amongst security firms
and their customers to help determine security
policies. The coordination that proceeds from
within these particular policing arrangements:
temporary or permanent, may need an arbitrator
to ensure that the security policies of the coali-
tion of interests do not fail.

Although the best practices in the commercial
security industry can be numerous, the study es-
tablished that enforcement of regulations, ade-
quate training and development of after-sale ser-
vice, cooperation with the state security agencies
and improvements in working conditions of the
security personnel as the best practice for the
industry. There is a need to engage in a trans-
formative change of attitude from the regulator,
the security firms, the security personnel and
customers. Group effort is needed to instil and
sustain these best practices to help to enhance
and strengthen national security. It is paramount
to seek and include all the stakeholders in the
best practice process because they may improve
the situation.

The study sought to investigate the best practices
to enhance the impact of commercialised securi-
ty on national security in Nairobi County, Kenya.
Data from the fieldwork established that there
were several best practices, with the improve-
ment of working conditions of the commercial
security personnel being the first. It includes acts
like the 'prettifying' of the physical working envi-
ronment, possibilities of career progression and
improved wages. Even the most minor attempts
to fulfil the psychological aspects of the security
personnel contribute significantly to the overall
performance of their security duties.

The study found that continuous training and de-
velopment would increase efficiency and make
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the guards less likely to make mistakes that
would endanger others. Training and develop-
ment would increase guards' performance effi-
ciency, resulting in better security for the sub-
scribers.

It was also revealed that cooperation with the
state security agencies would produce network-
ing benefits like exchanges of knowledge, experi-
ences and specialised skills. Security guards
would have increased confidence on the ground
level due to the formed contacts. The state secu-
rity agencies would also appreciate the "extra
eyes and ears” on the ground by working more
closely with the commercial security personnel.

The study found that after-sales service rectifies
any defects and seals any breaches that the con-
sumers may have noticed with the products and
services procured. It also increases demand for
security services and products. Consequently,
high-quality standards in the security of goods
and services and increased demand for security
services translate to a positive national security
input.

Last but not least, the study revealed the need to
enforce PSRA No. 13 of 2016, as commercialised
security is intertwined with national security.
Such would help to ensure that the industry is
not a source of insecurity to the communities it
operates from and the people it secures. In the
long run, it would help in sanitising the industry
and assisting it to contribute positively to the
overall security of the country.

REFERENCES

CONCLUSIONS

Based on the discussion, the study concludes that
commercialised security though motivated by
profit-making plays a significant role that en-
hances state capacity in providing protection and
contributes to citizens' safety. Therefore, contra-
ry to popular belief by some scholars, commer-
cial security displaces insecurity in other areas.
This study found that commercial security en-
gages in some best practices which edify security,
creating feelings of safety for the customer buy-
ing the services and the surrounding environ-
ments [18]. This significantly contributes to safe-
guarding people (citizens and visitors) and their
property, leading to freedom that teaches social
and economic development. The possible net-
working between commercialised security and
state security can offer effective security if the
commercialised security in Kenya is effectively
legitimised and regularised. Accordingly, the col-
laboration between different actors in security, in
this case, the state and non-state actors, holds the
potential of pooling resources together and coor-
dinating actions in pursuit of safety. Therefore,
based on the findings, this study argues alongside
other scholars [3, 8, 25, 30] that characterising a
network of actors with a common goal can create
links to help them pursue shared interests and
values (reduction and elimination of insecurity).

1. Adegboyega, K. (2012). Analysing the Evolution of Private Security Guards and their Limitations to
Security Management in Nigeria. African Journal of Criminology and Justice Studies, 5(1-2), 32—

48.

2. Abrahamsen, R, & Leander, A. (Eds.). (2015). Routledge Handbook of Private Security Studies.
London: Routledge. doi: 10.4324/9781315850986

3. Arquillg, J., & Ronfeldt, D. (1996). The Advent of Netwar. Retrieved from
https://www.rand.org/pubs/monograph_reports/MR789.html

4. Asomabh, ]. (2017). Understanding the Development of Private Policing in South Africa. African
Journal of Criminology and Justice Studies, 10, 61-82.

5. Baker, D. M. A. (2013). Service Quality and Customer Satisfaction in the Airline Industry: A
Comparison between Legacy Airlines and Low-Cost Airlines. American Journal of Tourism
Research, 2(1). doi: 10.11634/216837861302317

6. Best, G. (2012). Market-based management: Strategies for growing client value and Profitability(6th

ed.). Hoboken: Pearson.

Section “Law and Security”

6011


https://www.umes.edu/uploadedFiles/_WEBSITES/AJCJS/Content/5%201%202%20kasali%20proof.pdf
https://www.umes.edu/uploadedFiles/_WEBSITES/AJCJS/Content/5%201%202%20kasali%20proof.pdf
https://doi.org/10.4324/9781315850986
https://www.rand.org/pubs/monograph_reports/MR789.html
https://www.researchgate.net/publication/317229771_Understanding_the_Development_of_Private_Policing_in_South_Africa
https://doi.org/10.11634/216837861302317

Traektorid Nauki = Path of Science. 2022. Vol. 8, No 7 ISSN 2413-9009

7. Boemcken, M. (2011). Commercial Security and Development: Findings from Timor-Leste, Liberia and
Peru. Retrieved from https://www.bicc.de/uploads/tx_bicctools/brief45.pdf

8. Borzel, T. A. (1998). Organising Babylon - On the Different Conceptions of Policy Networks. Public
Administration, 76(2), 253-273. doi: 10.1111/1467-9299.00100

9. Bradley, T. (2014). Governing private security in New Zealand. Australian &amp; New Zealand
Journal of Criminology, 49(2), 159-178. doi: 10.1177/0004865814538038

10. Baker, B. (2013). Security Beyond the State: Private Security in International Politics. International
Peacekeeping, 20(1), 118-119. doi: 10.1080/13533312.2012.761852

11. Cohen, M. (2014, April 7). Crime-Busting G4S Faces South Africa Private Security Curbs. Retrieved
from http://www.bloomberg.com/news/2014-04-06/crime-busting-g4s-at-risk-as-south-
africa-curbs-private-security.html

12. Dempsey, S. (2010). Introduction to private security (2nd ed.). Belmont: Wadsworth.

13. Forrest, P. (2015). On the ethical use of Private Investigators. Denver Law Review Forum, 92.
Retrieved from
https://digitalcommons.du.edu/cgi/viewcontent.cgi?article=1156&context=dlrforum

14. Gardner, R. M,, & Krouskup, D. (2019). Practical crime scene processing and investigation (3rd ed.).
CRC Press.

15. Gumedze, S. (2015). Promoting Partnerships for Crime Prevention between State and Private Security
Providers in Southern Africa. Retrieved from https://idl-bnc-
idrc.dspacedirect.org/bitstream/handle/10625/54416/IDL-54416.pdf

16. Hess Karen M Orthmann C. M. H. & Cho H. L. (2018). Introduction to law enforcement and criminal
justice (Twelfth). Cengage Learning.

17. Inyang. D and Ubong. A (2013). Policing Nigeria: A case for partnership between formal and
informal police institutions. Merit Research Journal of Art, Social Science and Humanities, 1(4),
53-58.

18. Jackson, P., & Beswick, D. (2014). Conflict, Security and Development: An Introduction. London:
Routledge.

19. Jehanzeb, K., & Bashir, A. (2013). Training and Development Program and Its Benefits to Employee
Organization: A Conceptual Study. European Journal of Business and Management, 5, 243-252.

20. Joubert C. (2010). Applied law for police officials (3rd ed.). Juta Law.

21. Berg, ], & Gabi, V. (2015). Regulating Private Security in South Africa: context, challenges and
recommendations. Retrieved from
http://www.criminology.uct.ac.za/usr/criminology/news/APCOF.pdf

22. Kaguruy, K., & Ombui, K. (2014). Factors Affecting Performance of Private Security Firms in Nairobi
County: A Case Study of G4S Security Services (K) Ltd. International Journal of Science and
Research, 3(2), 281-286.

23. Karacan, E. (2011). Job Satisfaction of Private Security Guards. Kocaeli Universitesi Sosyal Bilimler
Enstitiisti Dergisi, 2(22), 203-239.

24. Kiama, S., & Bor, E. (2015). Private security services and crime control in Karen location, Nairobi
County, Kenya. Journal Of Humanities and Social Science, 20(10), 84-90.

25. Krahmann, E. (2018). The market for ontological security. European Security, 27(3), 356-373. doi:
10.1080/09662839.2018.1497983

26. KSIA. (2005). About. Kenya Security Industry Association. Retrieved from http://www.ksia.co.ke

27. Kwabena, N. (2011). Wages and Working Conditions of Private Security Workers in Ghana. Friedrich
Ebert Stiftung. Accra.

Section “Law and Security” 6012


https://www.bicc.de/uploads/tx_bicctools/brief45.pdf
https://doi.org/10.1111/1467-9299.00100
https://doi.org/10.1177/0004865814538038
https://doi.org/10.1080/13533312.2012.761852
http://www.bloomberg.com/news/2014-04-06/crime-busting-g4s-at-risk-as-south-africa-curbs-private-security.html
http://www.bloomberg.com/news/2014-04-06/crime-busting-g4s-at-risk-as-south-africa-curbs-private-security.html
https://digitalcommons.du.edu/cgi/viewcontent.cgi?article=1156&context=dlrforum
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/54416/IDL-54416.pdf
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/54416/IDL-54416.pdf
https://issat.dcaf.ch/download/54869/887091/Police%20services%20Nigeria.pdf
https://issat.dcaf.ch/download/54869/887091/Police%20services%20Nigeria.pdf
https://www.dcvmn.org/IMG/pdf/3947-5999-1-pb.pdf
https://www.dcvmn.org/IMG/pdf/3947-5999-1-pb.pdf
http://www.criminology.uct.ac.za/usr/criminology/news/APCOF.pdf
https://www.ijsr.net/archive/v3i2/MTIwMjE0MDE=.pdf
https://www.ijsr.net/archive/v3i2/MTIwMjE0MDE=.pdf
http://www.acarindex.com/dosyalar/makale/acarindex-1423907779.pdf
http://www.iosrjournals.org/iosr-jhss/papers/Vol20-issue10/Version-4/N0201048490.pdf
http://www.iosrjournals.org/iosr-jhss/papers/Vol20-issue10/Version-4/N0201048490.pdf
https://doi.org/10.1080/09662839.2018.1497983
http://www.ksia.co.ke/

Traektorid Nauki = Path of Science. 2022. Vol. 8, No 7 ISSN 2413-9009

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44,

LitavskKi, J. (2012). The Challenges of Private Security Sector In the New Century. Retrieved from
https://www.ceas-serbia.org/images/tromesecnik/New-Century-No-2-]Jan-Litavski.pdf

Machira, A, Kiama, S., & Bor, E. (2017). How the availability of private security services assist in
crime control in Nairobi county, Kenya. Global Journal of Arts, Humanities and Social Sciences,
5(1),51-61.

Minear, L., van Baarda, T., & Sommers, M. (2000). NATO and Humanitarian Action in the Kosovo
Crisis. Retrieved from https://www.unhcr.org/partners/partners/3bb051c54/nato-
humanitarian-action-kosovo-crisis-occasional-paper-36.html

Mkilindi, A. (2014). Assessment of the role of Private Security Companies in the enhancement of public
security (Master’s dissertation). Retrieved from
http://scholar.mzumbe.ac.tz/bitstream/handle/11192/1046/MSc_HRM_Aisha%?20M.%20MkKili
ndi_2014.pdf?sequence=1

Montgomery, R, Griffiths, T. (2015). The Use of Private Security Services for Policing. Research
report: 2015-R041. Retrieved from https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/archive-
2015-r041/2015-r041-en.pdf

Mutonyi, G. (2016). Private security guards’ job retention determinants in Kenya. Retrieved from
https://www.morebooks.shop/store/gb/book/private-security-guards-job-retention-
determinants-in-kenya/isbn/978-3-659-92363-0

Mutonyi, G., & Kavivya, C. (2018). Incentives as Determinants of Job Retention among the Private
Security Guards in Kenya: A Case of Radar Security Company. Journal of Humanities and Social
Science, 23(6), 1-6.

Lottholz, P., & Lemay-Hébert, N. (2016). Re-reading Weber, re-conceptualising state-building: from
neo-Weberian to post-Weberian approaches to state, legitimacy and state-building. Cambridge
Review of International Affairs, 29(4), 1467-1485. doi: 10.1080/09557571.2016.1230588

Prenzler, T., & Milroy, A. (2012). Recent inquiries into the private security industry in Australia:
Implications for regulation. Security Journal, 25(4), 342-355. doi: 10.1057/sj.2012.2

Prenzler, T., & Sarre, R. (2012). The Evolution of Security Industry Regulation in Australia: A
Critique. International Journal for Crime, Justice and Social Democracy, 1(1). doi:
10.5204/ijcjsd.v1i1.72

Private Security Industry Association. (2018). About Private Security Industry Association.
Retrieved from http://www.psia.com

Sparrow, M. (2014). Managing the Boundary between Public and Private Policing. New Perspectives
in Policing. Retrieved from https://www.ncjrs.gov/pdffiles1/nij/247182.pdf

Thobane, M. (2014). The criminal career of armed robbers with specific reference to cash-in-transit
robberies (Doctoral thesis). Retrieved from
https://uir.unisa.ac.za/bitstream/handle/10500/18353/dissertation_thobane_ms.pdf?sequenc
e=1&isAllowed=y

UNODC. (2014). State Regulation concerning Civilian Private Security Services and their Contribution
to Crime Prevention and Community Safety. Retrieved from
https://www.unodc.org/documents/justice-and-prison-
reform/Civilian_Private_Security_Services_Ebook.pdf

Uzuegbu-Wilson, E. (2016). Partnership Between The Police And Private Security Services On
Crime Prevention and Control In Nigeria: An Empirical analysis. IOSR Journal of Humanities and
Social Science, 21(09), 57-62. doi: 10.9790/0837-2109125762

Vroom, V. (1964). Work and motivation. New York: Wiley.

Whitford, T. (2015). "A necessary but dangerous class": Early private investigators in Australia.
Salus Journal, 3(3), 28-39.

Section “Law and Security” 6013


https://www.ceas-serbia.org/images/tromesecnik/New-Century-No-2-Jan-Litavski.pdf
HOW%20THE%20AVAILABILITY%20OF%20%20PRIVATE%20SECURITY%20SERVICES%20ASSIST%20%20IN%20CRIME%20CONTROL%20IN%20NAIROBI%20COUNTY,%20KENYA
HOW%20THE%20AVAILABILITY%20OF%20%20PRIVATE%20SECURITY%20SERVICES%20ASSIST%20%20IN%20CRIME%20CONTROL%20IN%20NAIROBI%20COUNTY,%20KENYA
https://www.unhcr.org/partners/partners/3bb051c54/nato-humanitarian-action-kosovo-crisis-occasional-paper-36.html
https://www.unhcr.org/partners/partners/3bb051c54/nato-humanitarian-action-kosovo-crisis-occasional-paper-36.html
http://scholar.mzumbe.ac.tz/bitstream/handle/11192/1046/MSc_HRM_Aisha%20M.%20Mkilindi_2014.pdf?sequence=1
http://scholar.mzumbe.ac.tz/bitstream/handle/11192/1046/MSc_HRM_Aisha%20M.%20Mkilindi_2014.pdf?sequence=1
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/archive-2015-r041/2015-r041-en.pdf
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/archive-2015-r041/2015-r041-en.pdf
https://www.morebooks.shop/store/gb/book/private-security-guards-job-retention-determinants-in-kenya/isbn/978-3-659-92363-0
https://www.morebooks.shop/store/gb/book/private-security-guards-job-retention-determinants-in-kenya/isbn/978-3-659-92363-0
https://ir-library.ku.ac.ke/bitstream/handle/123456789/21694/Incentives%20as%20Determinants%20of%20Job%20Retention%20among%20the%20Private.pdf?sequence=1&isAllowed=y
https://ir-library.ku.ac.ke/bitstream/handle/123456789/21694/Incentives%20as%20Determinants%20of%20Job%20Retention%20among%20the%20Private.pdf?sequence=1&isAllowed=y
https://doi.org/10.1080/09557571.2016.1230588
https://doi.org/10.1057/sj.2012.2
https://doi.org/10.5204/ijcjsd.v1i1.72
http://www.psia.com/
https://www.ncjrs.gov/pdffiles1/nij/247182.pdf
https://uir.unisa.ac.za/bitstream/handle/10500/18353/dissertation_thobane_ms.pdf?sequence=1&isAllowed=y
https://uir.unisa.ac.za/bitstream/handle/10500/18353/dissertation_thobane_ms.pdf?sequence=1&isAllowed=y
https://www.unodc.org/documents/justice-and-prison-reform/Civilian_Private_Security_Services_Ebook.pdf
https://www.unodc.org/documents/justice-and-prison-reform/Civilian_Private_Security_Services_Ebook.pdf
https://doi.org/10.9790/0837-2109125762

Traektorid Nauki = Path of Science. 2022. Vol. 8, No 7 ISSN 2413-9009

45. Wilkie, Y. (2013). 'Persons of Versatility": Private Security Officers and Private Policing in Residential
Estates in Hong Kong (Doctoral thesis). Retrieved from
https://pure.portac.uk/ws/portalfiles/portal /5925223 /Wilkie_Yat_Hung Kwong PhD_Thesis_
2013.pdf

Section “Law and Security” 6014


https://pure.port.ac.uk/ws/portalfiles/portal/5925223/Wilkie_Yat_Hung_Kwong_PhD_Thesis_2013.pdf
https://pure.port.ac.uk/ws/portalfiles/portal/5925223/Wilkie_Yat_Hung_Kwong_PhD_Thesis_2013.pdf













	Cover 07_2022
	Оборот Eng
	Содержание Eng
	1.1-1 Tyrkalo
	1.2-4 Bilochenko
	1.3-6 Ulfa
	1.4-7 Sulhia
	2.1-3 Olipas
	2.2-5 Sudirman
	3.1-2 Ekene
	4.1-8 Amaefule
	4.2-13 Adagba
	5.1-9 Khalid
	5.2-10 Muliarta
	6.1-11 Mutonyi
	Пустая страница
	Пустая страница
	Пустая страница
	Пустая страница
	Пустая страница

